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Stepl  Choose  Your  Bands! 


Ll  Singk  Band;  2  Heim 

Todiy's  cDDsr  popaltr  brad,  die  besi  place  fbr  new 
hims  lo  Eneei  oJd  hsNls,  tcan  good  operatin| 
pTDCt^rei  Vm  friendJy.  tliouiaiuis  of  open 
fepe^=[^  Jl  iu!opii,:he-  i;ver>\fcliCTe.  Gteai  for  aa/ 
Qifi-il)e-road  help.  Ciirwded,  ihou^  especially  id 
cities.  Singk'tNind  mobik  i^  easy  to  learn  k  use, 
NcK^ode  fiicndlyl 

J  Multiple  Biincl: 
■  2  Meler/44U\mz 

The  two  roost  popular  FM  bands.  A  "naturar  mis  of 
high  Kthiiy  &.  ^leckl  group  duaack,  dm  ii 
b^^Kmr^tbcamdeii^&vcdceaiiibilei^  iottoi 
onKoicil  6Aef  bwLinclyoii  cants  is  youisMioii 
■s  a  cnssband  full-<iuplex  [epeaier.  G^ewav  mto 
ddWKEd  opeoieng  *^T^ems  inivaikl^lc  en  2M. 


*0  6  2 

M      METERS       IVt 


440  MHz 

Next  most  dopulir  tad,  te  ODwdfid  with  men 
hi^iriedit  unifi"  ifp^sifi  oflenqg  autopucht 
moutc  bee,  Hiikk^.  digiiil- v  otce  reoordii^  Sdoe 
aieii]nitied'^ce^i(FL),  Allows  ni>vilnndTEpci^ 
between  singlehmd  haodheldi  k  diuiband  mobiles. 
440  gives  accoa  to  advanced  lorhiiHrd  mfo.  Thii  h 
where  Ehe  pros  Imng  out!  No-Code  friendly- 


J  2.Mt:H;r/220MHz 

Por  thf  uncm^vcnikKial,  ^i^:  onnhines  ^  mM 
popukr  &  Lbc  Ieaf4  CTDi^ded  biUkh  Gives  xcsss  10 
me  peafit  k  seivkxi  m  2X1  ^  die  {ii¥ic)  & 
ma^nce  of  220,  pltts  die  ad««iips(f  leieptiaoe- 
liee  d^iesi^g,  Vaiinble  ^beit  pnvac}  is  iicaocem. 


J  220MHz 

Faffty  qtnet,  to  crtmiied  dan  440.  wiili  alnio^ 
baff  as  many  lepeaio^  and  the  uoie  hi^Mccii 
fauKitiaii.  Pk%  of  open  chamKU  forsbtiffhMe 
ttiiiyeiiMioft.  C^cat  plate  to  meet  ne^comen, 
youiig«en  Ideal  for  ham  famil>,  ^ince  afl  cLli^s 
hav£  voik:e  privileges  on  220.  il^CKCbde  friendly! 


U  GHz 

Radw'ioewfTiJiitis^hattipiQiieei^.  Shona 

diin  IM  or  22C¥440iotte  0{)CDMpei)£ti^3^  N^ 
e>i3i  ^levatora  &  iHiiiHennxl  i»^e&.  Eiceil 
citi^.  Crymldicarrecepcion.  Sipalscanbc  "bot 
for  distance.  Number  of  repeaters  incTea^ing 
than  anv  other  band. 


2M440MHi'1.2(;Hi 

If  you  li^  e  and  brejtthe  ndio,  thest  in?  die  baixk  ibr 
jmj  Tlie}  ^veyouitie^vity.  iheexpandabftify 
ndAeaovtltv.  I^rtioitadyiiitfol  for  advanced 
hiou  i1»  ihoft  in  Ae  clQf  m  live  ill  tbe  iuhitflK. 


Ji 


VlultiBand 


Widest  sckctian  of  all:  ^anwiih2M/44D.  Add 
No-Code  S^^wtve  {ttivikges.  Add  IGM  for 
aDdTcdl-nH|lrivilegn.  Addl^Hzftrdiet 
If  fottt  t  ittttwave  \kR.  add  saDiv|  aad 
AddadcnilGmcity  sold  u  add-on  antua; 
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ii 


MHz 


200 


400 


600 


800 


1000 


1200  MHz 
11.2  GHz) 


1200 


S]^2  Choose  Your  Radio! 


IC-28H  2  Meters 


^uiner  rig.  45-^^'  single  bajKl  51  mem- 
ofks,  LCD  display.  Receiver  NO^A/WX 

IC-449H  440MHz 


35\\  L  HF  iranicfiver  20  raemofks, 
scaiuiii^,  optional  auiodial. 

IC-3230A/H  2  Meter/440  MHz 


One  toiich  comroL  color-ctxkd  contirak* 
25/45W  output,  simullaneous  receptiocu 
crossband  lepeai,  15  memofieVhand. 

IC-901  Modular  MultiBand 


Wortd's  Ofi]\  fc-haiKl  moMie  anotcur  radio.  2M/440MHz 
standard.  Optional  lIOMHz,  LIGIk.  lOH  6M IM-SSB, 
or  witieband  receiver. 


aBCLe  179  ON  HfcAOIiH  SSRVlCfe  QABD 


IC-228H  2  Meters 


fC-229H  2  Meters 


Same  as  IC-2H»  w  csoJor  display,  more 
skip  k  scan  features  &  pdoriiy  watch. 

IC-38A  220MHz 


E\  en  more  features  -  automatic  dia&n^ 
SOW  power,  ultratompata  case. 

(C-1201  1.2  GHz 


Same  as  IG28a  with  220  s  privacy,  25W 
&  21  TnenK»r\'  channels. 


10-241 OA/H  2  Meter/440MHz 


k  nanjral  for  the  city.  Penetrates  stiuctures, 
low  otjtput,  20  memories  &  priorit)'  waich. 

IC-2330A/H  2  Meter/220  MJ- 

! 


Same  liinctiorii  as  IC'323u.  pbi  ParaWaich 
fi)ri!a:eiviiig  2  sipials  on  same  band 
simultaneouslv* 


Most  pofHiiai  k  least  used  bands  combi 
One*louch  ojntroL  36  mernorieWbani 
variable  power  output,  hi-res  display. 


o 


Sfcp3  Choose  ICOM! 

1-206450-6088 


Free 

Brfw:hure 
Hotline : 

COM  Amefica  Inc..  2380 1 16m  Ave  N.E..  Betevue.  WA  98004 

Al ftOMd  spocfic jtona  sut3i*ct  tc  dhonge  wtFVOwf  nqliqs  gr  Dbflgqttgn  AS  PCOM  fodlcs  iKj^OOnfllf 

'!  FCC  reoLloNaftd,  Hfflitliig  ipyrigus  emiliiarit  MF49j 


Experience  the  Qui 


Auto  Trigger  S  Hold 

now.  for  the  first  time,  availabfe  on 
inexpensive,  portable  counters  with 
our  new  4IH™ Series,  This  feature  is 
the  most  significant  improvement  ever 
made  to  the  pocket  siaed  counters! 
It  allows  *Hands  Free*"  operation  to 
automatically  read&  ftoW  a  signal  as 
quick  as  80  ms  or  8%  of  a  second. 

Our  ATH  ™ circuitry  is  sup^r  fast 

because  it  does  not  reciuire  the  time 
for  multiple  readings,  (ike  digital 
littering  techniques. 

The  0/tf£-SHDr47H™  feature  is 

standard  on  the  ATH-30.  Using 
controls  and  indtcalors  on  top  of  the 
unit,  it  will  hold  the  first  reading  until 
manually  reset.  (The  ONE-SHOT 
feature  is  a  $40  option  on  the  ATH -15.) 


Say  goodbye  to 
random  counting  & 
false  readings  with 
tiieArH™: 


47H™  Series  featajt^s  inetude: 

CEasy  to  use  -  simple  controls 
Ultra  fest  response  time  - 
I  800%  faster 
P  Extra  bright  LED  digits 
p  3-5  hour  battery  operation 
Automatic  clean  dropout 
Maximized  sensitivity,  <1  mv  t^ical 
4  GHZ  signal  strength  Bar  Graph 
2  ranges  -  6  fast  gate  times 
9-1 2V  auto-polarity  power  jack 
™  aluminum  cabinet 


ATH 


TM 


TA-90 
Afitenna 


Model  ATH'30 

ONE-SHOT 
feature  standard 


ALL  MODELS 
MADE  lAT  USA 


NEW 
WARRANTY 

5  years  all  parts 
I  year  labor 

ALL  MODELS 


All  models: 
4'Hx3.5'  Wx1"D 


In  StxxA,..Same  Day  Shipment 

Frequency  Courrters 

M  300  MHZ  ^ 

3  gaLe  nmes,  quality  S  eoonomy    119^)^23^ 

10  HZ-35GO  MhIZ 
ExEremefy  wid«  fr&quenGV  range 
[not  Shown]  1  -1 5CD  MHZ 
LUra  high  scr^twity.  Bar  Oaph 

1-3P0DMH2 

Uttrs  Ngh  serisnivrLV-  Bar  Graph 

New  /ITH™  Series 

ATH-W         1-1500  MHZ,  ^m  13B 

ATH^O         1-2800  MHZ.  Am,  afi£-SHaT  259 
WST-15        HIGH  STAB  TCXO  fact  mst  option 


0.2  Ff^  acoracy 


Accessories 

B  nU90 
C  TA^O-L 


inrrEnniATfaniAL  /fua. 


I§8  NE  38th  St,  Ft  Uuderdale.  Ft  33334 


Terms:  Shipp 
COD  fee  S5 


Case  for  ail  modefs 
Telescope  SfSlC  antenna 
Telescope  elbow  antenna 
1 50  MHZ  rubber  duck 
e  R&P750  27-50  MHZ  rubber  dude 
^  f^D-800      aXl  MHZ  rubijer  duck 

M-807-tC  IntEffK^e  cable  far  MFJ^07 
H  P-IW        300  MHZ,  1x.  %0%  probe 
J  LPSS         Lo-Pass.  audin  usage  probe 
K  DC^t0        Direct,  50  OHM  pmbe 

ing/handljng  charges  U.S,  &  Canada  5%  (S5  min.,  StO  max)  Othefs  add  t5*!'o.  FL  restdenls  add  6%  lax 
VISA,  f^.  Discover  accepted.  Prices  &  spedf icalions  sitiject  to  change  wttiout  notice  or  oWigatioo. 

ClJlClX  247  ON  READER  SERVICE  CARD 


THREE  NEW  MODELS  STARTING  AT 

1 800  MHZ  SPECTRUM  ANALYZER! 

ALL  NEW  opt.6  10  DIGIT  CENTER  FREQUENCY  DISPLAY'AND  FREQ.  COUNTEI 


■"'^fflS^^^Rbii  :a"a7y«r 


MADE  IN 
USA 


r 


$1295.01 

MODtL  SA600A 
2  MHZ  TO  600  mH| 

$1595.00 

MODEL  SA1000A 
a  MHZ  TO  1000  MH 

I 

$1895.00 

MODEL  SA1 8(K» 
2MHlTO1d0QflAM 


ONE  FULL  YIAI 
WARRANTY 

LCD  CEKTER  FREQUENt 
OPTIONAL 
SEE  OpL6  BELO^ 


TWO-WAT  RADIO  SERVICE 

TUNE  CAVATIES,  FILTERS,  DUPLIXERS 

'CATV,  MATV^  SATELUTf   SERVICE 


TSB  ULTEMATE  LOW  COST  SPECTRUM  ANALYZHR: 
Thflts  a  bold  iiatenwm  but  th«  rXC  SA  Series 
Spectrum  Aiutlyzera  are  th«  beiit  perfonnaxice  to  price 
ratio  Analyj&ers  ofi  Iho  imrkel  today.   You  will  have 
to  ^cnd  over  $10^000.00  to  find  an  Analyzer  with 
the  same  lotal  flexibility  ease  of  operation  and 
electricaJ  perfonnaiK^  of  ibc  ITC  oioktl  SA60QA, 
SAIOOQA  <Stth&  all  New  SAISOQA  Anotyzefi, 


*£M1  RFI  TESTING  *CHECIC  SECURITY   TRANS.  AND  RECIEVEI 

*TV-RAD!0  BROADCAST  MAINTANCE  'EVALUATl  AIL  Rf  BLUED  SYSTEMS  j| 

*ClliCK  Rf  CABLES,  RT  AMPS  &   Rf  SYSTEMS     'MARINE,  AIRCRACT,  HAM  RADIO   SERVICE 


TOTAL  FUSXABajTYi 

We  do  jaot  preset  the  Resolution  B.W,  and  frequency 
span  width  (dispersion),  like  all  the  other  low  cos^ 
Analyzers  listed  below.  The  fTC  SA  Series 
Analyzers  give  you  fi^ll  control  over  the  Res.  Band 
Width  &  Fr^.  Sp&n  width  combinations.    You  can 
conliol  the  Veitical  position  the  Baseline  clipper  and 
Sw&sp  Speedf  we  alao  provide  a  fully  aljuitibk  Video 


Filter.  Yfxi  lee  it  FTC  wc  kaav  our  ec^iapsnaJL  will  be  med  t 
service  and  te$t  all  types  of  RF  baaed  g^^ema.  not  just 
Cable  and  Satellite  TV  systems,  like  the  other  low  coj 
units  listed  below,   By  the  way  niaybe  we  shouldnH 
call  those  other  units  low  cost  at  $2900.00  TO 
S35O0.0O.   Maybe  only  the  ITC  SA  Series  Sjpectrum 
Analyzers  quahfy  for  the  low  eost  cEas^ScatioiL  Well 
wc  will  just  la  you  decide  for  your  self. 


COMPARE  &  SAVE:  ITC  =  TOTAL  FLEXABIUTY+ PERFORMANCE  &  QUAUTY  J^ 


MfO. 
NAME 


MODEL 


SUGGESTED 
PRICE 


FREQUENCY 
RANGE 


ON 

SCREEN 

DYNAMIC 

RANGE 


SENSmVY 


FREQUENCY 

DISPLAY 
RESOLUTION 


FRONT  FANEt,  CONTROiS 


FINE 

FREQ 

TUHi 


BASE- 
LINE 
CLIPPER 


VERT. 

HORZ. 

CONTS, 


SWEEF" 

SPEECI 

com* 


MAX.  FR£C 
SPAN 
AT  10HIO 
RES,  B.W 


ITC 

lie 

lie 

S&lf 
PROTfCK 

Avcom 


SA600 

SA10M 

SA1 800 

2610 

PS65A 


$1WS.00 

$T  595.00 

$1995,00 

$2S9S>0Q 
$3500.00 
$2895^00 


1  .600MHZ 

1  -  10O0MHZ 

t  -  I800MHZ 

r  -  fOOONiHZ 
f  -  fOOOMHZ 
3  -  lOOOmMZ 


BOdB 

BOvo 

BMB 

TOdB 
TOdE 
60sm 


-llOdBm 
-llOdBm 

.IIOdBm 

»92dBm 
*92dBin 
*9SdBm 


1QHZ* 
10HZ* 

lOHZ- 

fMffZ 

IMHZ 

fOOKHZ 


YES 

NO 
NO 
YES 


YES 

NO 
NO 
NO 


YiS 
YES 

YES 

NO 
NO 
YES 


YiS 

YES 

YES 

NO 
NO 
YK 


SOQMHZ' 


500MHZ' 


i 


SOOMHZ' 

2Mh: 

2MHi 
2MHZ 


Note:  *  kU  Ot3t  6  for  ^xuJcT  ftt^soo^ di|M  «^<wt.  0^6  u  iQ  4o  a  10  d^  ISOQMHZ  i&tai  dots  Frequeocy  Gounlcf  wMi   t  MV  sefttkiv^.    Ndfie:  **  Bev  +/»  3KHZ  Htsrav  Bud  Blu  wM 0|it3  ,..  AD 
lofoatyitkEi  fciT  other  imniifacliins  \mw  been  tticdi  form  cuncm  nMmiftcutna  idib  mA  ipec*  :diselB,   FTC  dag»  ml  liliB  mponaJbilUy  for  i£v  bKonect  iofcmiulkia  Hut  may  uppcmt  an  olfaDr  EiiKcufKtuict  diM  daeelD^ 


OptJ  SO  MHZ  MARKER  GENERATOR   CALL  FOR  INTRODUCTORY  OFFER  $200.00    VALUE 

Opt.3  i'V-  5KHZ  NARROW  BAND  FILTER   EXTENDS  LOW  FREQ.  RANGE  TO  200kHZ  ALL  MODELS* 

Opt.S  lOOOMHZ  BUILT-IN  TRACKING  GENERATOR  60ciB  DYNAMIC  RANGE  OUTPUT. 

Opl.6  CENTER  FREQUENCY  DI5PLAY\l  BOOMHZ  FULL  FUNCTION  10  DIGIT  FREQUENCY  COUNTER. 


LIST  NIT 

$450.00  $300.00 

$350.00  $250.00 

$400.00  $275.00 


TO  ORDER  OR  FOR  INFORMATION  &  A  SPECIAL  INTRODUCTORY  OFFER  CALL  800-232-35 

ALL  PRICES  AND  SPEClHCATiONS  ARE  SlSTECr  TO  CHANGE  WrTHOlIT  NOIKJE  OR  OBUGATION.  M/C.  VISA,  AE,   msCOVER,  CHECK  ,  MONEY  OHDER  CK. 

PRICES  FOB  NEWPORT  BEACH  (USA),  CA.  RBSTOENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUOlES  WELCOIrfE, 

Distributed  By  Navtec  1303  Avocada  Ave,,  Suite  193  Newport  Beach,  CA  92660  714-552-1469  FAX  714-721-808 
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FEtDBALK-, 

FEC:dback[ 

It's  like  being  (here — right 
here  in  our  ofliccst  How'? 
Just  take  sdv:int:ige  of  our 
FEhlDBACK  caixi  on  page 
17.  Vou*ll  iwiice  a  fci:*Jta3Cli 
number  at  the  beginnLng  of 
cich  afticle  and  column. 
'^*d  like  yoii  l€  rale  wfun 
you  read  so  llnl  wc  can 
pdni  wlui  l}'pc$  of  ihtng^ 
you  like  b(^i.  And  ihcn  Vkc 
will  draw  one  Feedback 
card  eac  h  nKpnih  for  a  free 
swb($(mption  10  73. 
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Uie  staff  and  manas^i^^i^  of  73  to  spread  the  word.  Since  you  liKe  73  so  much,  Ooni  you  think  one  or  iwo  of  your 
olosesl  hiam  budtfies  mi^t  enjoy  A.  too?  Go  otit  asid  get  jusi  one  ol^wf  Imm  to  give  us  a  try. 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Another  Extra  Class 
Convicted! 

Of  course  ffs  just  cotncidence  that 
the  hams  who  have  be^n  arrested  and 
convicted  of  crimes  have  a!J  been  Eittra 
Class.  We  all  kngw  how  bad  the  lan- 
guage on  CB  ean  get.  Wetl.  two  people 
have  been  arrested  and  convicted  for 
the  outstanding  use  of  foul  Language  on 
CB  ar>d  both  were  Extra  Class  hams. 
Now  I  see  Uiat  NS3K  has  been  an^ested 
for  transmitting  false  distress  signals  on 

14.313. 

So  much  for  the  baloney  about 
Morse  code  keeping  the  riffraff  out  of 
our  hobby,  More  likely  it's  keeping  out 
good  guys,  otherwise  we'd  be  seeing 
some  of  our  thousands  of  no-coda 
Teens  gertfng  into  troubte. 

Now,  lOf  you  knee-jefk  liberals.  Vm 
not  putting  down  ttie  code  as  a  fun  as- 
pect of  the  hobby.  It  oufy  seems  lo  fielp 
urit>a!ance  a  small  percentage  of  us,  so 
It's  probably  a  reasonable  trade-on.  I 
believe  NS3K  might  be  able  to  make  a 
good  defense  if  he  pleads  that  the 
Morse  code  so  scrambled  his  brain  that 
he  was  unable  to  function  within  ac- 
cepted limits. 

And  I'm  not  saying  that  all  Extra 
Cfass  hams  are  crazy.  Not  all.  Out  I'd 
suie  like  to  l^ear  from  any  Extras  who 
think  they  cai^  round  up  at  least  three 
noivhams  wtio  know  them  amj  who  wil( 
sttest  to  their  possible  sanity,  I  doni  ex- 
pect much  mail. 

Did  KV^FZ  Poison  14.313? 

There  is  strong  evidence  that  14.313 
has  been  infected  with  a  debit  Hating 
virus  for  whkJi  no  known  cure  fias  yet 
been  discovered.  There  seems  littte 
question  but  that  Herb  Schoenbohm 
KV4FZ  is  Ihe  ham  responsible  for  re- 
leasing the  vim$.  He  is,  by  tfie  way,  an 
EKtra  Class  ham.  You've  probably  read 
about  his  conviction  fof  phone  service 
theft. 

Almost  everyone  who  tunes  up  on 
14.313  seems  to  come  down  with  the 
vims.  The  best  bet  ts  to  not  even  listen 
to  the  frequency.  Pertiaps  Dick  Whiien 
WB20TK  can  get  his  $10,500  fine  for 
jamming  14.313  reduced  if  he  pleads 
temporary  insanity  caused  by  Herb's 
virus. 

if  the  FCC  Is  actually  able  to  collect 
anything  on  fines  for  outstandingly  bad 
C3perating  on  14.313,  they  may  have  a 
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new  socjfce  of  revenue  which  covki  sig- 
nrficantfy  help  the  Tre^ury  balance  off 
some  of  the  pork  bame)  waste  we  can't 
stop  our  cof^gressmen  from  passing  in- 
to law.  Sock  it  to  'em.  Charlie. 

Wayne  Green  Fails  Again  — Totally  I 

It's  almost  enough  to  discourage 
someone  ...  at  least  someone  not  af- 
flicted with  a  Never  Say  Die  complex. 
No  doubt  a  genetic  mishap.  I'm  talking 
(well,  writing,  actually)  abou!  my 
abysmal  failure  to  get  you  to  keep  noies 
when  you  buy  a  new  piece  of  hem  gear 
and  iet  me  know  bow  it  does  for  you.  I 
want  to  know  about  any  problems  you 
have;  any  successes;  how  much  fun  It 
is;  and  so  on. 

1  happen  to  know  you're  buying  ham 
gear.  I  know  you*re  buying  new 
tfansce Ivors,  new  antennas,  stuff  for 
packet  RTTY,  and  SO  on.  What  I  don't 
know  is  how  much  trouble  you've  had 
getting  tt  going.  I  dont  know  what  modh 
fications  you've  cooked  up.  I  don1  know 
how  your  dealer  has  done  in  helping 
you,  or  how  the  manufacturer  has  been 
about  helping  you,  I'm  not  up  here  in  an 
ivory  tower  in  New  Hampshire,  so  let 
me  know  what's  going  on. 

Other  than  Ihe  usua}  crapola  on 
14.313.  wt^t  fnjstratjons  have  you  with 
the  hobby?  Look,  we  don'i  have  a  part 
of  the  ham  exams  designed  to  eliminate 
the  insane,  so  we're  going  to  have  to 
deal  with  a  level  of  fruitcakes.  As  iVe 
explained,  our  school  system  guaran- 
tees that  we'll  have  a  disturbingly  high 
percentage  of  people  who  are  y neg- 
ative, angry,  subservierti,  and  prone  to 
religious  causes  such  as  environment 
talism. 

Worse,  there's  more  than  enough 
evidenoe  to  convince  me  that  there's  a 
rea!  possibility  that  the  Morse  code  It* 
self  may  be  contributing  significantly  lo 
unbalancing  those  without  a  tight  grip 
on  reality. !  wishtheARRL  would  coop- 
erate with  researchers  in  fields  tike  this, 
but  of  course,  as  a  true*blue  dedicated 
CW  organisation,  I  can  understend  their 
reltxitance  to  let  this  can  of  worms  be 
opened. 

We  don't  know  how  much  the  code 
damages  us  via  just  hearfrig  it,  and  how 
much  may  be  due  to  the  sharp  square- 
wave  pulses  of  high  energy  RF  from 
our  Hnears.  I  guess  the  best  approach 
is  just  to  deny  the  whole  thing  and  not 
wonv  about  it,  artd  to  heck  with  the  re- 

1993 


search  ^ready  done,  Sctentists  are  al- 
ways being  proven  wrong,  right?  Just 
remember  a  short  while  back  to  the  nu- 
clear winter,  acid  rain,  ozone  depletion, 
and  carbon  dioKide  panics-  Oh  yes»  and 
Alar,  And  weren't  we  running  out  of  oil 
pretty  soon? 

ATonol  Reviews 

If  you're  Interested  In  buylr>g  a  new 
piece  of  ham  gear,  you  sure  want  to 
know  what  you  Ye  getting  into  before 
you  njn  up  your  MasterCard  account. 
That  means  you  want  to  check  out  a 
product  review.  Well,  guess  which  ham 
rag  has  the  most  reviews?  And  has  'em 
first?  You  probably  guessed. 

In  1992  we  ran  33  reviews,  and  not 
one  of  these  products  was  reviewed  in 
CQ  or  Q$T  beiote  we  published  ours. 
Not  one!  Heck,  we  beat  Q$T  on  the 
AEA  FSTV  system  by  21  months,  the 
Ameritron  linear  by  10  months,  the 
Command  Tech  2m  linear  by  19 
months,  and  so  on.  How  about  the 
Drake  R8?  We  beat  *em  by  16  and  17 
months  on  that  one!  These  are  sup- 
posed to  be  new  equipment  reviews, 
not  old  equipment  reviews.  The  other 
two  magazines  reviewed  only  25  prod- 
ucts each  in  1992* 

IF  you've  got  the  backgrourxj  and  enr 
joy  writing,  you  can  do  worse  than  vol* 
unteer  to  do  new  product  reviews  for 
us.  The  prestige  is  awesome;  the  pay 
sucks, 

1  started  off  asking  for  you  to  let  me 
know  your  reaction  to  anything  new 
you've  bought.  This  holds  even  more 
for  kits.  I've  had  a  couple  grumbles 
atM>ut  some  kits,  but  then  Tve  gotten 
enthusiastic  letters  from  ottwrs  about 
the  same  kits.  If  y^  put  (ogether  a  kit 
please  let  me  know  how  it  does  for  you. 
f  want  to  know  if  it's  a  good  bargain. 
Does  it  do  what  it  claims? 

In  these  days  when  parts  for  building 
are  almost  Impossible  to  find  and  circuit 
boards  are  fuii  of  iCs,  we're  very  de- 
pendent on  kits  for  our  building  fun. 
Having  qjer?!  many  years  at  Ihe  work- 
bench and  still  having  a  bunch  of  my 
oW  homemade  stuff  out  in  the  bam,  I 
want  to  do  all  I  can  to  help  newcomers 
to  the  hobby  !o  find  out  how  much  fun  It 
is  to  buiid  stuff.  I'd  love  to  knock  togeth- 
er some  kits,  but  every  time  I  start  to 
buy  one  I  get  honest  with  myself.  I  look 
at  my  desk,  with  a  stack  of  unanswered 
mail  1  look  at  the  homework  I  need  to 


do  10  put  oul  my  Declare  War  Update 
newsletters  lor  the  New  Hampshire 
Economic  Development  Commission 
and  our  legislature.  Sigh.  Plus.  I  want  to 
get  to  Dayton  for  a  couple  days,  and  I 
have  talks  scheduled  with  a  growing 
number  of  chambers  of  commerce  and 
Rotary  Clubs,  So,  I  tell  you  what,  ri!  do 
my  Don  Quij<ote  bit,  railing  against  the 
political  windmills,  and  you  put  the  kits 
together  and  let  me  know  how  they've 
done  for  yoii. 

Cellular  and  Cancer 

As  a  radio  esrpert  you're  expected  to 
be  able  to  advise  people  on  how  seri- 
ous this  cancer  business  is  for  people 
using  cellular  telephones.  I  like  the 
statement  by  a  Motorola  researcher 
that  he  would  not  use  one  for  more  than 
30  minutes  a  day. 

Yes,  there  is  a  lot  more  to  be 
learned,  but  that  doesn^  mean  that 
there  isn't  convincing  evidertce  of  the 
connectton.  The  weasel- words  are  that 
we  don't  yet  know  how  this  happens. 
That's  the  same  excuse  the  tobacco 
companies'  paid  scientists  are  using  to 
say  they've  not  yet  seen  evidence  that 
convinces  them  of  the  tobacco-cancer 
connection,  \t  I  were  being  paid  as 
much  as  they  are  Td  probably  have 
trouble  being  convinced  too. 

If  you've  kept  up  with  Ross  Adey 
tKeUI)  BTtil  his  experiments,  you  know 
he's  proven  a  connection  between  450 
MHz  RF  and  cell  growth  changes. 
We're  still  learning  about  how  cells 
work  and  how  they  communicate. 
There  are  both  chemical  and  electric 
communications,  either  (or  both)  of 
which  coukl  be  affected  by  magnetic  or 
radk>  fiekJs.  There  could  even  be  otfier 
communicatk^ns  systems. 

If  you  watched  the  PBS  program  on 
sharks  you  know  that  some  species  of 
sharks  can  track  fish  by  their  electric 
fields  .  . .  and  this  is  in  salt  waterl  Now, 
if  this  system  is  built  into  sharks,  which 
have  been  around  for  hundreds  of  mil- 
lions of  years,  we  might  want  10  find  CHil 
more  about  how  this  wofKs  and  see  if 
somethir^g  similar  Is  at  work  in  our  bod- 
ies. 

One  thing  that  has  really  upset  re- 
searchers is  the  incredibly  low  field 
strength  of  low  frequency  magnetic 
fields  which  can  cause  celiular 
chianges.  These  fields  are  far  more  de- 
structive than  ever  imagined. 

VWi  RF  it  may  turn  out  to  be  mote 
the  modulating  frequencies  which  are 
detected  by  our  cells  tfian  any  effects 
from  tfie  RF  itself.  This  is  why  a  couple 
years  ago  I  suggested  that  we  not  put 
HTs  to  our  head  when  PL  tones  are  be- 
ing used.  Until  Ross  and  the  other  top 
researchers  In  this  field  prove  ^at  RF  19 
harmless,  you  have  little  to  lose  by  con- 
sidering it  a  potential  danger  and  keep* 
ing  your  head  away  from  RF,  Heck^ 
keep  your  wfwte  body  away  from  it, 

Tve  t^een  jokir>g  . .  .  sort  of .  .  .  about 
how  CW  operators  are  crazier  than  the 
rest  of  us.  Welt,  there's  son^e  reason  |!o 
believe  that  high-powered  RF  and  pow- 
er line  magnetic  fields  from  a  CW- 
keyed  rig  Just  might  screw  up  our  cells 
beyond  the  ability  of  our  system  to  self- 
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Now,  for  the  first  time,  A/den  handhelds  are  available  in 
the  U.S.,  and  you  can  bu)'  them  directly  from  the  factory. 
This  means  that  you  will  receive  the  level  of  Lnowledge 
and  expertise  that  you  want  when  buj-^ing  a  radio. 
We  also  have  in-house  competent  technicians,  ready  to 
handle  your  ser\ice  needs-quickly  and  efllciently! 
Don't  forget- all  Azden  radios  come  with  a 
2  YEAR  LIMITED  WARRANTY. 

These  great  new  .^zden  handheUs  all  feature: 

•  Rugged  commercial  construction 
•5  Watts  output-standardi 

•  Includes  all  functions 

Other  features  include: 

•  Two  level  power  out  •  Battery  power  saver 

(5  and  .5  watts)  ■  Heav^'  duty  metal  heat  sink 

•  True  FM  modulation  anchors  belt  clip,  antenna, 
.  Double  conversion  tweiver  cornieaors  and  controls 

.  Sensitivity  c0. 1 6  u  V  for  *  ^^^'^^^^  ^^y^  «"^  "^^"trols 

12  iB  SIN  AD  non-slip  performance 

.  Audio  output  .25  watts         •  ^^f}"  ^'yp^*^  ^"^  ^'p^y 

f    ^  \Mth  time  deky 

•  41  memories  in  two  banks  ^  ^       ,         ■  t  i «     - 

•  ixjmplete  with  Izv, :)  watt 

•  i\u  CTCSS  tones  batteij;  charger,  chaijger 
(encode  &  decode)  stand,  belt  dip  and  hand  strap 

•  DTAIF  paging  a  Code  Squelch      Aocessoriesj 

•  7  DTjW  telephune  memoiy  •  Soft  canying  case,  LC-16 
Receives  aircraft  band  .  Weatherproof  speaker 
(AZ-21AonIy)  microphone.  SDX-514W 

•  Scan  memorv'  skip  .  ^^^^  qc  power  cortl 

•  Auto  power  shut-off  AD- 16 


To  Place  Orders:  1-800-6^3-7655 

For  rechnical  Assistance:  536-2287501 
Fax  Nuinbei!:  516-^28.7506  f 
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From  the  Hamshack 


Klaus  Spies  WB9YBM^  Niles  L 
Wayn©,  as  one  who  wants  lo  be  an 
entrepreneur  1  thougtit  ifs  about  time 
I  came  oul  of  ttie  closet  to  agree  with 
ail  ot  those  times  you  tried  to  motivate 
everyone  in  your  "Never  Say  Die"  coh 
urnn.  You're  right:  We  should  gel  our 
fannJes  in  gear,  do  what  we  enjoy,  and 
make  a  living  at  it.  YouVe  set  the  ex* 
ample  with  your  umfeftakings. 

IVe  never  been  certain  of  what  to 
start  an  entrpreneurship  in  (pmblem 
number  one),  and  (problem  number 
two)  after  getting  laid  off  from  a  job  of 
nine  and  a  half  years  (as  an  engineer- 
ing technician  for  Molorota),  IVe  been 
banging  my  head  against  tt>e  wall  try- 
ing to  figure  out  how  lo  go  about 
putting  into  practice  what  you've  been 
talking  about  ail  these  years. 

Have  you  thought  about  writing  a 
"How-To"  book  for  entrepreneurs  who 
want  to  start  an  entrepreneurship? 
(Doing  an  entrepreneurs  hip  on  a  limit- 
ed budget  would  be  a  topic  I'd  like  to 
fearn  more  about,  tool}  You  can  put 
my  name  on  top  of  the  list  of  those 
wanting  to  buy  a  copy.  Ill  also  be  will- 
ing to  bet  that  if  you  pnnt  this  in  73'& 
''Letters'  column  themll  be  a  bunch  of 
people  out  there  who'H  beat  your  door 
down  for  their  own  copies  of  this 
bookl 

Bon  Koyicti  VS8BD,  Hong  Kong 
Way  to  go,  Waynel  Thank  you  for 
another  eiccellent  edltorfaU  tliis  one 
In  the  January  1993  issue,  on  health 
and  chfld-rearing,  I  feel  badly  about 
nol  giving  more  thought  to  the  subject 
before  I  had  a  child.  fHopefully  It  will 
benefit  the  unlwm  of  those  parents- 
to-be  who  read  rl.  Maybe  not  though, 
when  you  considef  how  many  young 
people  do  things  without  much  con- 
sidefatlon  ol  the  consequences.  I 
know  I  did. 

It's  never  too  late  to  change  our  at- 
titudes, however,  and  to  embark  on  a 
journey  of  learning  more  abouf  our- 
selves. Your  editorials  have  no  doubt 
hiad  some  influence  on  me— for  ttial  t 
thank  you* 

On  the  subject  of  health,  a  book 
that  my  wife  and  I  have  enjoyed  is 
Perfect  Hesfth  by  Dr.  Deepak  Chopra. 
It  explores  mind/body  connecllons. 

Bob  Brobst  WB9U0F,  Alexandra 
IN  tn  case  you  get  the  feeling  that  no 
one  reads  your  artides,  I  want  to  let 
yotj  know  that  I  enjoy  your  oontrover- 
sial  editorials.  I  wish  your  comrt^nts 
on  efectrical  hazards  around  us  had 
been  published  earlier  as  our  daugh- 
ter-in-law recently  lost  her  premature 
daughter,  veiy  likely  due  to  complica- 
tions from  her  computer  use  of  eight 
to  10  hours  a  day  as  a  sales  rep. 
Keep  i^i  the  good  work  in  bringir^  in- 
formation to  us  in  a  method  that 
makes  us  think  and  search  for  more 
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Information  on  our  own,  even  when 
many  times  we  don't  feel  like  we  have 
the  time  lo  spare. 

Bob,  I've  been  wamfng  about 
magnetic  fields  for  several  years  now. 
You  mast  have  missed  some  of  my 
ediionafs . . .  Wayna 

Wiiriam  B,  Maddock  WA0AIZ, 
Florissant  MO  Regarding  your 
March  *1^SD'  coluinn:  Aha!  \  cant  be- 
Heve  that  an  intelligent  American  in 
1993  still  believes  that  the  Japanese 
really  surprised  Roosevelt  or  that 
U*  S.  military  inteiiigertce  let  the  coun- 
try down.  I  worked  as  an  intercept  ra- 
dio operator  and  cryptographer  and  I 
worked  with  men  wtio  were  assigned 
to  the  Naval  Inieiligertce  Unit  at  Peari 
Hart}or.  The  Intelligence  Unit  did  its 
jobi  On  Decemtjer  t,  1941,  the  %f\\m 
Imperial  Japanese  Fleet  In  the  South 
China  Sea  changed  callsigns  and 
codes-  Also,  in  the  ensuing  week,  the 
biggest  Japanese  secret  regarding 
the  attack  was  masterfully  put  togeth* 
er  by  Naval  Inteiligence  at  Peari  Har- 
bor. The  seaet:  One  flotilla  was  to  ob- 
serve strict  radio  silence — the  f  rot  ilia 
which  attacked  Pearl  Harbor.  This 
fioiilla  complied  to  the  letter.  Not  a 
peep  or  key  click  out  of  them. 

Our  guys  out-toxed  this  plan  and 
within  three  days  a  comptete  caiESign 
rr>alrix  was  reconstructed  from  trans- 
missions made  by  the  rest  of  the  fleet 
One  flotilla  was  missing.  Conclusion; 
This  flotilla  was  the  one  sent  to  attack 
the  U.S.  Almost  at  the  same  time  a 
spy  was  caught  noting  berthing  Infor- 
mation at  Pearl  Harbor  {which  every- 
one conceded  would  be  the  target 
anyway,  if  war  came).  Condensation 
of  the  above:  One  week  tsefore  the  at* 
tack«  experts  in  the  fieid  of  Communi- 
cations InlelUgence  saw  what  they 
knew,  given  the  situation  between 
Japan  and  the  U.S.,  i.e.  the  callsign 
and  code  change  at  the  same  lime 
could  mean  only  one  thing — war,  and 
war  in  a  very  short  time.  WASHING* 
TON  WAS  NOTIFIED  BY  TOP  SE- 
CRCT  MESSAGE.  Also,  every  com- 
man^Jing  officer  in  the  Pacific  was  no- 
tified. Three  days  later,  confirmation 
that  an  entire  war-strongth  flotilla  had 
broken  off  from  the  main  fleet  and  had 
maintained  lolal  radio  silence.  WASH- 
INGTON AND  PACIFIC  COf^MAN- 
DERS  WERE  UPDATED.  During  this 
week*  with  no  reply  from  Washington, 
General  Short,  Army  Commanding 
General  in  Hawaii,  made  severaJ  sig- 
nificant steps  to  prepare  for  attack,  in- 
cluding reiocatJon  of  most  of  the  B~17 
bombers  to  other  airfields  and 
airstrips  in  the  Hawaiian  Islands  lo 
avoid  ooncentratton  of  these  valuable 
long-range  bombers,  (Had  he  not 
done  this,  there  wouldn't  have  been 
enough  recon  capability  to  find  the 
ships  which  bombed  Hawaii.)  Admiral 
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Ktmmel.  Vcm  Navaf  Commander,  per- 
mitted al]  the  ships  to  steam  right  Into 
their  berths  at  Pearl  Harbor  as  they 
had  done  for  months.  They  all  came 
into  Peart  Harbor  every  weekend! 
Kimmel  apparently  didn't  take  any  ac- 
tion lo  protect  anything.  He  apparently 
had  no  confidence  in  Naval  Intelli- 
gence. Both  General  Short  and  Admi- 
ral Kimmel  were  relieved  immediately 
and  retired  from  active  duty  shortly  af- 
ter the  war  started— and  spent  their 
remaining  years  in  disgrace. 

Linda  KJ5FC  and  Dan  N5UNU, 

Brofiham  TX  We  visited  your  boat 
{USS  Drum  in  Mobile,  Alat>ama)  and 
read  as  much  as  we  could  of  your 
newsletters.  l\  was  hard  to  read  with 
so  many  folks  coming  through.  We 
wish  you  a  great  year  In  *93 — lots 
more  good  editorials  and  much  more 
success  with  Radio  Fun. 

Thanks  for  the  note,  Linda  and 
Dan.  ft  was  fun  writfog  about  our  ad- 
ventures during  (he  war  on  tfw  Dnjm, 
and  pubiishmg  the  siories  in  the  Drum 
Newsletter,  t  probabiy  should  have 
made  copies  avaitabte  lo  mteresied 
hams,  but  it  just  didn't  occur  tome . . . 
Wayne 

Joseph  Lively  KJ5FS,  Port  Worth 
TX  Wayne,  1  must  take  some  excep- 
tion to  your  negative  assessment  of 
the  "sen^ice*  value  of  ham  radio.  I 
know  that  a  large  percentage  of  what 
one  hears  on  the  bands  is  far  from 
service-oriented,  but  ir  this  part  of  the 
country  the  SKYWARN  nets  on  2  me- 
ters perform  a  valuable  service.  Last 
weekend  I  attended  a  "SKYWARN 
School*  and  have  just  sent  in  my  ap- 
plication to  join  RACES  so  that  I  can 
participate.  I  don't  know  about  yoy, 
but  large  hajl  ar>d  lomadoes  scare  \Ue 
#$%&l  out  of  me,  and  I  like  to  be  able 
to  keep  track  of  that  stuff  1 

I  hope  you're  wrong  concemtng  the 
deleterious  effects  of  magnetic  fields; 
it  seems  tike  ifs  getting  to  where  ev' 
erything  is  bad  for  one's  health.  I  think 
a  lot  of  hams  use  a  lot  more  power 
than  they  neetS  to:  many  of  them  on 
76  meters  use  1 500  watts  to  rag-chew 
when  they  could  go  barefoot  and 
communicate  just  fine,  I  am  in  the 
process  of  setting  up  an  HF  station, 
and  it'll  be  barefoot  by  necessity  for 
some  time!  I  hope  the  high-power 
guys  don't  bKm  me  into  the  weeds.  I 
donl  care  wtiether  I'm  "30  over  S9"  or 
nol— I  just  want  to  be  able  to  get 
through  decent iy-  It  seems  to  me  that 
if  fewer  peopie  were  so  power  hungry, 
there  would  be  fewer  strong  magnetic 
fields  J  or  them  to  worry  about.  After 
alL  the  FCC  regs  state  that  one 
should  use  the  minimum  amount  of 
power  necessary. 

Erring  A.  Gruel  WB90JD,  Fond 

du  Lac  Wl  I've  been  a  subscriber/ 
reader  off  and  on  since  the  mid  '70s 
when  I  got  my  first  ham  ticket.  1  got 
onto  2  meter  FM.  and  thought  re- 
peaters were  the  best  Itiing  to  happen 
to  ham  ladio  .  .  .  little  did  I  know.  In 
the  last  several  years.  We  kept  seetrtg 
packet  radio  editorial  comments  in 


your  columns,  and  just  couldn't  pic- 
ture myself  using  a  computer  to  oxn* 
munlcale  with  other  hams.  Part  of  the 
problems  was  that  I  didn't  really  un- 
derstand computers  and  the  jargon 
very  wetl . , .  and  was  a  bit  afraid  of  It, 
tool 

After  one -too- many  Wayne  packel 
mn tings.  I  got  brave*  I  thought:  Oh 
well,  wtiy  rK34  try  It?  So  I  assembled  a 
budget  computer  system  that  every- 
one could  laugh  at  (and  some  did!]. 
For  about  $200  I  got  an  old  Com- 
modore 120,  a  couple  of  1541  disk 
drives,  a  parallel  interface  (did  I  say 
that?),  and  an  Epson  9-dot  matrix 
printer  Then  I  realiy  did  it— for  Chrisl- 
mas  I  had  the  wife  give  me  an  MFJ 
packet  circuit  caid  lo  fit  into  the  back 
of  the  12B.  Cheap,  yes  .  .  ,  but  k 
worksl 

WOWl  What  a  different  world  In 
ham  radio!  Yeah.  I  made  mistakes 
(still  dol)p  but  I  found  my  touch-typing 
handy  here!  After  40  or  so  days  on 
the  air,  iTs  a  real  chiaHenge,  it's  inter- 
esting, and  it's  FUN! 

As  a  sideline,  I  leamed  mofe  about 
computers  than  I  thought  I  could,  and 
now  I  even  use  the  system  for  other 
things,  like  assembling  frequency  lists 
for  my  scanner  radio  from  research  in- 
to FCC  records.  Makes  nice  copy,  and 
I  donl  have  to  have  a  tot  of  paper  ty- 
ing around  .  ,  .  the  whole  thing  is 
stored  on  disk  until  I  download  it  to 
the  printer!  (Sounds  like  jargon  to 
me.) 

i  always  say,  "You  never  get  a  "bum 
steer'  from  Wayne r 

Dave  Kaiser  ALTHG,  Dhahran, 
Saudi  Arabia  1  fiave  just  recerved  the 
January  issue.  You  asked,  why  donH 
some  hams  get  involved  in  packet? 
In  my  case*  my  interest  in  ham  radio 
Is  as  a  rag-chewer  and  in  getting  to 
talk  to  a  lot  of  different  people  in  a  lot 
of  different  places. 

I  am  a  sometimes  DXen  I  collect 
DX  cards  when  I  happen  to  run 
across  one.  I've  averaged  10  cards  a 
year  since  becoming  a  ham.  and  I 
probably  gol  a  kH  ol  those  during  my 
first  several  years  as  a  ham.  and  less 
since  (perhaps  due  to  better  band 
conditions  back  in  the  '60s).  If  I  were 
an  avid  DXer  and  Interested  in  obtain^ 
ing  cams  with  the  help  of  a  DX  asso- 
ciation repeater.  I  might  invest  in 
padceL  but  I'm  not  THAT  much  of  a 
DXer. 

I  presume  many  hams  work  in 
computer- related  fields.  I  stare  at  a 
computer  screen  all  day:  I  sure  don't 
want  to  come  home  and  do  the  same 
tiling  as  a  hobby. 

In  my  opinion,  tf>e  n#w  law  limiting 
scanner  frequencies  is  TEflRIBLE. 
We  have  technology  available  to  do 
a  lot  of  things,  and  hams  have  a 
license  that  theoretically  pennits  them 
to  use  it.  and  yet  it's  possible  for 
a  se^f-interested  group  (cellular  In- 
terests) to  sneak  through  a  law  that 
has  long-range  effects  on  every- 
one. Many  third  world  countries  pro- 
hibit ham  radio  transmissions  and 
the  sale  of  ANY  scanners.  Fs  that 
next? 


Low  Cost  GaAsFET 

PREAMPS 


LNG-n 

ONLY  $59 


FEATURES: 

•  Very  low  noise:  OJdB  vM.  O.SdB  yhf 

•  High  gain:  l3-20dB.  depernis  on  frpq 

•  Wld«  dynMOlc  range  -  resist  ovenoact 

•  StaiJle:  iowMfeedback  tiua^-gam  FET 

*SpQC^  nr»ftg  range    56-30,   JfrSflL    t37-ts^ 
T53-T72,  2tl3'230.  400-470^  80^960  MKt 

LNW-(*) 

MINIATURE 
PREAMP 

ONLY  $29  kjt,  $44'  vdr«^&lest€d 

•  GaAs  FET  Preamp  amilar  to  LNG.  ejf- 
oept  designed  for  low  cost  &  small  size. 
Only  5/rfw  X  f-S/B'L  x  3/4 'H.  Eaaly 
nxjunts  ri  many  radios^ 

>^}£o^  tmng  fsnge:  25-3^  3S-S^  55-SO. 
SO  l?Ct  T^t>7^,  iSa-Sm,  200-270.  400-500  MHz. 

LNS-D 

IN-LINE 
PREAMP 

ONL  Y  $89  fcJt,  $11 9  winedaiwred 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  senes,  except  automatically 
twiictt^  out  d  Itne  during  transmtL 

Use  with  base  of  mobtle  tran&ceiv&rs  up 
to  ?5W.  Towef  moumir^  bra^ets  ind. 

*Taniitg  range:  t^o-  fTS,  200  240,  or  400-^00. 

HELICAL  RESONATOR 
PREAMPS 

■  GaAs  FET  prsarrtps  with  3  of  4  section 
helical  resonators  reduce  Intefmod  & 
cross-band  interterence  In  crttfcaJ 
appftcations.  MODEL  HRG*{  *  ), 

SffO  Vhft  SiW  iiht  'Specify  Ittfwv  f^nge: 
t4?-l5Q.  laO-tS^,  J62-t74.  213rZ33,  42O^T0. 


RECEIVING 
CONVERTERS 


ACCESSORIES 


Low  noise  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver. 

•  Kit  less  case  $4B,  kit  w/case  &  8NC 
^acks  $74,  w&t  In  case  $B9. 

*  Input  reng as  avasf:  50-52, 136-138, 
144^146,  143-147.  146-148,220-222, 
222-224  MHz,  432-434.  435-437, 
43S.5-437.S,  and  439,25  (to  Chan  3). 


TRANSMITTING 
CONVERTERS 


t«-5^. 


XV2  for  vtrf  and  XV4  for  uhf.  Models  to 
convert  1QM  ssb,  ow,  fm,  e£a  to  2M,  220. 
222,  432.  435,  and  atv.       iWocilpuL 

Kit  Qffty  $83.  PA'S  up  to  45W  avaitebte. 


NEW 


MO-202  FSK  DATA  WODULATOR. 
Run  up  ID  1200  bajd  digital  signals 
ttirough  any  fm  transmitter  with  fuH 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc. ......  kit  $49.  w&t  $79 

DE^202  FSK  DEMODULATOR.  For 
receive  end  of  link kitS49,  wSt  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system,  consist- 
ing of  MO-S6  Modem  and  spedal 
versrons  of  our  1 44.  220  or  450  MHz  FM 
Trans/intters  and  Receivers  Interface 
directly  with  most  TNCs  Fast,  diode- 
switched  PA's  output  1 5  or  SOW 


*  Buy  at  low,  factory-direct  net  prices  and  save! 

•  For  compJete  info,  call  or  write  for  free  catalog. 

Send  S2  for  overseas  air  ruBih 

*  Orderby  mail,  fax,  or  phone  (s-12  am,  1-5  pra eastern time-j 

*    Min.  $5  S&H  charge    tor  first  pound  plus  addlw^igtit^insLirance. 

•  Use  VISA,  Mastercard,  check,  or  UPS  C.O-D. 


OVR-1    0H5ITAL   VOICE 

RECORDER  ModL-le 

Priuian^y  a  voice  ID'er 
for  repeaters.  May  also 
be  used  as  a  contest  CO  caller  or  as  a 
"radio  notepad*'  to  record  up  to  20 
secortds  of  received  transmissions  for 
instant  recaJ[  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  either  the  bujlt- 
irt  microphooe  or  an  external  mic.  It  can 
t>e  used  with  afmosi  any  repeater  COR 
rriodule  As  a  contest  caller,  you  can 
recofd  a  message  or  even  sevefa3  mes- 
sages and  play  ttiefn  througli  your 
transmitter  at  the  press  of  a  switch  As 
a  radio  notepad,  you  can  keep  (t  wired 
to  the  eudic  output  of  a  net^iver  ready 
to  record  up  to  zO  seconds  of  anything 
you  might  want  to  recall  later  Play  it 
back  as  many  times  as  you  like  ttirougin 
a  small  external  speaker  (Call  for  more 
Information.) kit  $89,  w5.t  Si 39 

TD-3  SUB  AUDIBLE  TONE  DECODE! 
ENCODER,     AdSustatrfe  for  arty  tone. 
Designed    especially    for    repeaters, 
witti  nefnote  controf  actiiv^te/deactivate 
provisions  . ...Kd  329,  wired  &  tested  S69 

COR-3  REPEATER  CONTROLLER 
Features  adjustable  tail  af>d  !im#-out 
lJrT>ers,  solid-state  relay,  courtesy  t>eep, 
and  local  speaker  amplpfier ..,  kit  $49 

CWID.  Diode  programmed  any  lime  in 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 ,,  kft  $59 

COR'4.  Complete  COR  and  CWJD  alJ 
on  one  board  for  easy  constnjciksn 
CMOS  logic  for  kw  power  oonsumptjon. 
Many  new  fiestures  EPROM  program- 
med, specify  calJ  kit$99^  w&|$t59 

TD-2  TOOCH'TONE  DECODEfUCON- 
TROLLER.  Full  16  digits,  wilh  tolkall 
restridor,  programmabte.  Can  turn  5 
functions  on/off.  Great  for  selective  cafh 
ing,  tool    .  ..kJt  SS9,  wired  &  tested  3149 

TD-4  SELECTIVE  CALL- 
IMG  Module.  Economy 
touch-tone  decoder  with  1 
latchmg  output  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sendir^  4-di9Jt  u  sign^  but  may  also 
be  used  to  turn  on  autopetch  cm*  other 
device.. „ kitS49,  wat  $89 

AP'3  AUTOPATCH,  Use  with  above  for 

repeater  aiitopatch    Reverse  patch  and 

phooe    line   remote    control    ar©    std. 

............ ...kit  $89.  wired  &  tested  S149 

AP-2  SIMPLEX  AUTOFATCH  Timing 
Board  Use  with  above  for  simplex 
operation  using  a  transceiver  .,  ,  kit  $39 


NEW 


Rear-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controHed  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alonel 

W©  doni  skimp  ori  rf  modules,  eitherl  Check  the  features  on  R144 
Receiver  below,  for  irtstance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters^  hysteresis  squelch. 

Kit  $1095;  w&f  only  $1295! 

Votco  fD  Option  $iBB. 


Other  models  available: 

REP-200V  Economy  Repeater.  As  above,  except  uses 

COR '4  Controfler  without  DTWIF  control  or  autopatch.  Kit  only  S7d5. 

REP-200 N  Repeater  with  no  controfler.  For  use  with  external  controller, 
such  as  those  rnade  by  ACC.  Kit  only  $695,  w&t  $905* 


*Availabte  for  the  50-54,  143-174,  2t3- 
233,  420-475,  902-928  MHz  bands. 

*FCC  type  accepted  for  com/nefc/a/ 
service  {h{-ban0  aryd  ut^ 

•  Rugged  excrter  and  PA,  designed  for 
cqntjmjous  duty. 

"  Power  out  20W  50  54MHz:  15W  (25W 
opifon  avail.)  143-174MH2;  15W  213- 
233  MHz;  lOWyhf;  10W902-928MHZ. 

•  Aval lab Je  add-on  PA's  up  to  loow. 

•  Six  courtesy  beep  types,  including 
two  pleasant  multi-tone  bursts, 

«0pen  or  closed  access  atrtopatcti, 
ton-call  restrict .  autodiscorvrect. 

•  Reverse  Aulopatch,  two  types: 
auio-artswer  or  ang  tone  on  the  air* 

•  Pulse  (rotary)  dial  option  avadabte. 

•  DTMF  CONTROL:  over  45  liinctiOdTS 
can  be  controlled  by  dtrmf  command. 
4"diglt  control  code  tor  each  functioa 


•  Ovvner  can  Inhibit  autopatch  or  re- 
peeler,  enabte  either  open  or  dosed 
access  tor  repeater  or  aLitopatch,  and 
ertattie  toll  cafe,  res«fse  patc*\  ker- 
chunk finer,  ste  a^arm,  aux  rcvr,  and 
other  options, 

•  Cw  speed  and  tone,  beep  delay,  tal 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtmf  comrnands. 

•  Auxiliary  recehfer  input  for  conird  or 
cross  linking  repeaters 

•  Many  built-in  diagnostic  ^n&  cesti>r^ 
fiincticns  using  microprocessor. 

•Cotof  coded  Led^  indicate  status  o^ 

ai  ma^or  fiffictians. 
•Welded  rf-tight  partitions  for  exoter, 

pa,  receiver,  and  controfler. 

•  3^j*  irK^  alurrttnum  rack  panels  finished 
in  eggshell  white  and  black. 


XfVITRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  avaHable  in  if- tight  enclosures,  and  wtth  data  modenrts. 

FM  EXCITERS:  2W continuous 
duty.  TCXO  &  xtal  oven  options 
FCC  type  accepietf  for  cam'l 
high  hand  &  uhf, 

•  TA51   50^54,  143-174,  213-233 
MHz     kit  $109.  w&t  5199. 

•  TA451 :  420-475  MHz 
...kit  $109.  w&t  $189 

«  TA901   902-928  MHz. 

(OSWout).  wdt  $219. 
.  VHP  &  UHF  AMPL1F]£RS 
m  For  fm,  ssb,  aiv    OLitput  levels  from 

tow  to  100W.   Several  model  s  start  ng  at  $99 

FM  RECErVERS: 

•  R144;R220  FM  RECEIVERS  fdf  143-174 
or  21 3-233  MHz    GaAs  FET  front  eno, 
0,1 5uV  sensftivity'  Boin  crystal  &  cefafrac 
(f  filters  plus  helical  resonator  front  eod 
for  exceptronal  selectivity:  >100dB  at 
±12kH2  (best  available  anywhere'J 
Flutter-proof  hysteresis  squelch;  afc 
tracks  drift.   ,„kit  S149,  wat  $219. 

•  R451  FM  RGVR.  for  420-475  MHz 
Similar  to  above.    ...kit  $149,  w&l  $219. 

-  R901  FM  RCVRp  for  902  928MHz 
Triple -conversion,  GaAs  FET  front  end-  '-^ 
...$169  w&t  S249 

-  R76  ECONOwy  FM  RCVR  for  28-30,  50-54.  73-76 
w/0  hefical  res  or  afc     .Kits  $1 29.  wfir  S21 9 

•  R137  WEATHER  SATELLTTE  RCVR  for  137  MHz.  Kjt  S129.  w&t  $219, 


'MWik 
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143-174,  213-233  MHz, 


OUR  30TH  YEARf 


amironics,  inc. 

65-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  —  fax  716-392-9410 


%{fwJL    ■    a    ■ 


Nufrit>&r  3  on  your  Feedback  card 


Domino's  Pizza  Delivery 
Driver  Summons 
Assistance  with  Ham  Radio 

Only  two  days  after  receiving  his  ham  radio 
license,  Store  7036  driver  Doug  Graham 
KB7RKY  used  his  newly -acquired  gklll  to  sum- 
mon help  to  the  accident  scene  he  had  just 
discovered. 

Being  the  first  on  the  scene,  Graham 
jumped  out  of  his  vehicle  arxj  immediately  in* 
vest*gated  the  wreckage  for  injured  bodies. 
Relieved  that  there  were  no  visible  liJe-threat- 
ening  injuries,  Graham  quickly  and  profession- 
ally  used  his  amateur  radio  to  call  for  help. 

After  following  the  standard  emergency  pro- 
cedure  for  ham  radio  operators — calling 
"break,  break,  break" — Graham  finally  heard 
back  from  someone  offering  assistance. 

"1  put  out  a  call  to  any  ham  radio  operator  in 
the  Louiston/Ctarkston  valley  for  help/  said 
Graham.  "And  then  another  ham  operator 
(Betty  Drinnon  N7IPU)  came  back.  She  said, 
'KB7RKY,  how  can  i  be  of  assislajice?* 

After  asking  her  to  call  the  shenff  s  depart- 
ment and  Rescue  One.  Graham  then  moved 
his  own  car  out  of  the  roadway  and  began  di- 
recting traffic  around  the  accident.  Reprinted 
from  the  March  S,  1993  "Pepperoni  Press, "  the 
newsletter  for  Domino's  Pizza. 

FCC  Proposes  Ham  Band 
Spectrum  Sliaring 

Three  FCC  Public  Noiices  were  recently  is- 
sued underscoring  the  fact  that  we  as  ama- 
teurs should  gel  used  to  the  idea  of  sharing 
spectrum  with  other  services.  Actually,  most 
VHF  and  higher  frequency  spectrum  ts 
shared-  The  three  news  items  that  the  FCC  re- 
leeeed  (x>ncem  the  1^5  meter,  70  cm  and  33 
cm  ham  bands. 

Until  August  1901,  the  Amateur  Service 
had  access  to  the  entire  220  to  225  MHz  band 
on  a  secondary  basis.  The  FCC  separated  this 
shared  spectrum  into  two  exclusive  segments. 
The  primary  reason  given  was  to  accom- 
modate new  narrowband  technology  which 
would  not  be  compatible  with  amateur  opera- 
tions. 

The  Land  Mobile  Service  got  the  220-222 
MHz  portion  for  narrowband  business  radio. 
Ham  radio  was  allocated  the  remaining  three 
megahertz,  222-225  MHz.  The  biggest  loss 
was  at  220.5  to  221.9  MHz,  which  amateurs 
used  for  control  links. 

The  FCC  received  more  than  550  requests 
in  1991  asking  that  they  review  the  220-222 
MHz  reallocation,  in  response  to  these  Peth 
tions  for  Reconsideratior},  the  FCC  said  they 
thought  that  in  certain  areas  of  the  country, 
a^^me  relief  was  indeed  justified.  They  said  the 
Commission  would  entertain  a  request  for  re- 
placemen!  spectrum  and  asked  the  ARRL  to 
make  a  specific  proposal  showing  how  ama- 
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teur  operations  could  use  shared  spectrum 
Without  causing  interference  to  existing  users. 

After  considerable  amateuf  and  profession- 
al testing,  the  ARRL  filed  a  petition  with  the 
FCC,  They  asked  for  access  to  216  to  220 
MHz  on  a  shared  basis  to  " .  .  .  provide  reac- 
commodation  for , . .  present  and  future  wide- 
band date  Intercity  links  and  other  point-to- 
point  fixed  amateur  stations  .  .  .  displaced 
from  the  220-222  MHz  band."  The  ARRL  said 
it  was  not  possible  to  relocate  displaced  data 
operations  at  222-225  MHz  due  to  the  exis- 
tence of  extensive  1.25  meter  repeater  net- 
works. 

The  216  to  220  MHz  band  is  primarily  allo- 
cated in  the  United  States  to  the  Maritime  Mo- 
bile Service.  The  Automated  Maritime 
T^ecommurilcations  System  (AMTS)  operates 
80  channels  on  this  spectnjm.  To  reduce  inter- 
ference, the  League  agreed  that  amateur  ac- 
tivity at  216  lo  220  MHz  should  be  managed. 
A  power  level  of  50  watts  was  suggested,  as 
well  as  specific  frequency  coordination.  On 
March  5th,  the  FCC  released  a  bulletin  stating 
that  It  would  adopt  a  Notice  of  Proposed  Rule 
ticking  to  provide "...  a  secondary  allocation 
for  the  Amateur  Sen/ice  in  Ihe  219  to  220  MHz 
band  to  be  used  for  amateur  auxiliary  station 
(point-to-point)  packet  backbone  networks  and 
other  amateur  point-to-point  fixed  communica* 
tions/ 

The  Commission  also  recommended  oper- 
ating limits  and  other  measures  to  ensure  itwA 
these  amateur  operations  do  not  cause  inter- 
ference  to  prirr^ry  operations  in  and  adjacent 
to  the  219-220  MHz  band.  We  will  not  know 
the  extent  of  these  controls  until  the  exact  text 
of  the  NPRM  is  issued. 

On  March  10th,  the  FCC  proposed  to  allo- 
cate the  449  MHz  band  for  wind  profiler  radar 
systems  (sensitive  pulsed  radars  tfiat  measure 
wind  speed  and  direction  at  altitudes  between 
1,500  and  53.000  feet)  and  ask^  the  public 
whether  they  should  be  accommodated  in  the 
915  MHz  (ISM)  band  as  well.  This  reaily  was 
not  a  surprise  since  the  government  has  been 
investigating  several  VHF  and  UHF  homes  for 
wind  profilers  for  several  years  now. 

The  first  thing  that  comes  to  mind  to  most  of 
us  is  that  420  to  450  MHz  is  allocated  to  tt^e 
Amateur  Service.  Does  this  mean  that  Ihe 
Amateur  Service  is  losing  access  to  more 
spectrum?  The  answer  Is  no!  We  must 
remember  that  amateur  radio  uses  the  70  cm 
ham  band  on  a  secondary  basis.  What  it  does 
mean  is  that  we  will  be  gaining  another  shar- 
ing partner. 

The  primary  user  of  Ihe  420-450  MHz  baiid 
is  Government  Radiolocation.  Government 
frequencies  are  assigned  by  the  NTIA  (Nation- 
al Telecommunicalions  and  Information  Ad- 
ministration) and  not  the  FCC. 

The  good  news  is  that  the  impact  on  the 
Amateur  Service  should  be  minimaJ.  Wind  pro- 
filer radars  are  generalty  located  in  remote  m- 
raf  locations  and  not  near  the  30-mile  radius  of 


most  70  cm  repeaters  tocated  In  population 
centers.  Furthermore,  the  government  has 
agreed  to  take  whatever  steps  they  can  to 
minimize  the  impact  of  wind  profilers  on  exist- 
ing amateur  repeater  users,  and  InstaHation  of 
the  wind  profiler  network  is  not  expected  to 
begin  for  another  five  to  10  years.  That  will  al- 
low plenty  of  time  for  repeater  owners  and 
wind  profiler  planners  to  determine  what  steps 
need  to  be  taken  to  minimize  interference  to 
one  another. 

The  33  cm  ham  band  at  902-928  MHz  is 
lightly  used  by  Ihe  Amateur  Service,  Theoreti- 
cally, FM  repeaters  are  supposed  to  be  oper* 
ating  on  the  band  with  inputs  at  906-909  MHz, 
matched  with  918-921  outputs.  Amateur  TV 
and  packet  operation  also  have  extensive  ham 
band-planning  at  33  cm.  For  the  most  part, 
however,  902-928  MHz  is  not  used  by  the  ham 
oommunity. 

Internationally,  the  33  cm  band  is  allocated 
to  the  Fixed  Service  on  a  primary  basis,  with 
Amateur,  Mobile  and  Radiolocation  secondary. 
The  pecking  order  is  slightly  different  in  the 
United  States  where  the  primary  users  are 
Govemment  Radiolocation  and  ISM  (Industri- 
al, Scientific  and  Medical)  use,  ISM  bands  are 
ofter^  referred  to  as  "junk"  bands  since  they 
provide  a  home  for  almost  any  device  that  ra- 
diates energy*  Even  microwave  ovens  cook  on 
915  MHz. 

On  March  11th,  the  FCC  said  they  would  be 
permanently  allocating  shared  use  of  902-928 
MHz  to  Automatic  Vehicle  Monitoring  (AVM) 
systems  {used  to  locate  and  track  vehicles  us- 
ing non-voice  methods,  and  to  relay  informa- 
tion to  and  from  vehicles).  The  FCC  proposed 
to  expand  the  sen/ice  to  encompass  location 
of  all  objects,  animate  and  inanimate,  and  to 
allow  licensees  to  provide  service  on  a  prfvate 
earner  basis  to  individuals,  the  federal  govern- 
ment and  business  band  users. 

The  AVM  Servtee  will  be  renamed  the  Loca- 
tion and  Monitoring  Service  (LMS)  which  the 
FCC  defines  as  the  use  of  non-voice  signaling 
methods  from  and  to  radio  units  to  make 
known  the  location  of  such  units. 

The  FCC  suggested  that  wideband  LMS 
systems  be  licensed  on  the  904-912  and  918- 
926  MHz  bands  and  narrowband  LMS  sys- 
tems at  902-904,  912-918  and  926-928  MHz, 
The  Commission  believes  that  wideband  sys- 
tems are  capable  of  operating  in  a  shared  en- 
vironment, but  asked  if  there  is  a  need  to  pro- 
vide spectrum  exclusively  for  some  period  of 
time. 

Sharing  our  spectrum  wflh  other  ladio  ser- 
vices and  the  U,S.  government  is  covered  in 
the  Amateur  Service  Part  97  rules  at  section 
97.303.  Since  the  Amateur  Service  is  a  sec- 
ondary user  of  all  UHF  and  higher  frequency 
spectrum,  we  simply  have  to  accept  any  inter- 
ference that  might  be  generated  by  those 
services  designated  as  primary  and  we  must 
not  interfere  with  their  operation.  TJVX  W5Yi 
Report,  VoL  75,  Issue  #7,  April  1,  i99B. 
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NOW,  there's  a  new  standard  of  excellence  in  mutti-mode  digital  conlrollers...the  new  PK-900  from  AEA, 
It  incorporates  alt  of  the  features  whicti  made  the  PK-232  ttie  most  popular  multi-mode  cpntfoller  in  the 
Industry.  But  that's  just  the  start.  AEA's  new  PK-900  also  features  dual  port  HP  or  VHF  on  either  port;  low  cost 
9600  baud  plug-in  option,  memory  ARQ  and  VHF  DCD  state  machine  circuit;  powerful  triple  processor  system; 
zero  crossing  detector  for  the  sharpest  Gray  Scale  FAX  you've  ever  seen;  and  many  other  new  software 
selectaiile  features.  •-'^ • — ■ .   -■.  — - — — 

Inside  and  out  the  new  PK-900    ■  Pfocessors  used;  Zilcg  641 80.  IVIot       ^SHCOSC'I.  Motorala  68HC05B4 
from  AEA  is  what  other  "  ^^  rates:  45  to  VXO  taijct  sian(JarQ,up  to  19.2K  daud  with  external  momm 

multi-mode  contmllers  will  now  ■  Dimension^:  11 ,75"  (29.84em)  x  11.75" {29.84cm)  x 3,5'  (8.89cm)  We!ght:4.6  lbs.  (2.08 kg) 

be  measured  against.  ■  p°*«^  'equifemRnts:  12  vdc  at  11  amps 


■■f^^^^is^l^i**.!.   ,  BlP^^i^^^ 


Connect  with  us  for  what's  new  in  multi-mode  controllers. 
Call  our  literature  request  line  at  1-800-432-8873. 

Advanced  Electronic  Applications,  Inc. 

PO  Box  C2160. 2006  -  195tti  St  SW,  Lynimood,  WA  98036 


Itanber  4  on  your  Feedback  card 


The  Ubiquitous  Coaxial 

Connector 


by  Steve  Kat2  WB2WIK/6 


Connectors  .  .  .  can'i  live  with  'em,  can'l 
live  without  *em.  Coaxial  connectors, 
especially^  are  a  reaL  bugaboo  for  many 

hams  faced  with  the  challenge  of  installing 
ihem  in  a  proper,  professional  manner  and 
Irying  to  keep  the  weather  elemenEs  out  of 
Uiem  for  any  length  of  time. 

Fear  noi!  Coaxial  connectors  are  truly 
easy  to  install  properly^ — it  just  takes  the 
right  tools  and  training  (like  any  job).  Lucki- 
ly, the  right  tools  are  likely  to  be  in  your 
own  toolbox,  or  at  least  at  the  local  discount 
hardware  store.  Lel*s  start  with  the  most 
popular  connector  in  amateur  use  for  L8 
through  220  MHz,  the  "UHF*  type  PL-259. 

PL-259  «UHF'  Connectors 

PL-259  "UHF'  connectors  are  so  named 
because  way  back  when  they  were  invented, 
any  frequency  above  100  MHz  was  consid- 
ered to  be  Ultra  High.  These  were  the  fre- 
quencies of  our  earliest  radar  systems,  and 
little  work  had  ever  been  done,  except  by  pi- 
oneering experimenters,  above  this  frequen- 
cy range.  Since  that  time,  we  have  redefined 
our  spectrum  to  divide  it  up  in  '*decade" 
(factors  of  10)  ranges,  and  UHF  is  now  de- 
fined as  300  through  3,000  MHz.  rVHF," 
the  next  decade  range  below,  is  defined  as 
30  through  300  MHz;  "SHF,"  the  next 
decade  range  above,  is  defined  as  3,000 
through  30,000  MHz;  etc.). 


In  any  case,  UHF  connectors  are  badly 
misnamed  because  they  really  don*i  work  ai 
all  well  in  the  real  UHF  spectrum  and  their 
use  should  be  confined  to  the  MF  (medium 
frequency),  HF  {high  frequency,  or  3-30 
MHz)  and  VHF  ranges.  The  reason  PL-259S 
work  so  poorly  at  Ultra  High  frequencies  is 
that  they  are  not  consiant-impcdance  devices 
and  their  physical  dimensions  are  such  that 
they  can  appear  as  quite  an  impedance 
"bump''  (or  discontinuity}  in  the  UHF  range. 

This  bump  can  cause  attenuation,  which 
of  course  is  normally  undesirable,  so  PL- 
259s  are  best  used  in  the  frequency  ranges 
where  their  impedance  discontinuity  will  be 
of  no  consequence.  (The  bump  is  created  by 
loose  mechanical  tolerances  in  the  PL-259 
connector  design,  as  well  as  by  variations  in 
the  dielectric  materials  used^  construction  by 
difTerent  manufacturers,  and  so  forth.) 

So,  now  that  we  know  where  we  should 
be  using  UHF  conneciors— or  at  least  where 
their  inadequacies  can  be  tolerated — let's  in- 
stall one  on  a  cable. 

The  PL-259  is  designed  to  accommodate 
coaxial  cables  measuring  0.405"  outside  di- 
ameter, like  RG8AAJ,  RG213AJ,  etc.  The 
rear  (cable-enti^)  end  of  the  connector  body 
has  internal  threads  which  allow  the  connec- 
tor to  be  literally  screwed  onto  the  mating 
cable's  jacket,  making  a  secure  mechanical 
connection  prior  to  any  soldering  operations. 


If  you  have  been  installing  PL-259s  withom 
screwing  the  connector  body  onto  the  cable 
jacket,  you've  been  doing  it  wrong,  and  the 
results  can  be  devastating  to  prolonged  per- 
formance. 

PL-259S  can  also  be  modified  to  acconi- 
modate  the  smaller-diameter  cables,  like 
RG58/U  (and  A/U,  CAJ,  etc),  RG59AJ  and 
RG8X  (or  RGSM)  "mini-8"  cables.  This 
modification  involves  using  the  correct  "re- 
ducer*' size,  type  UG175/U  for  RG58  and 
UG176/U  for  RG59  or  RG8X,  which  is 
screwed  into  the  rear  end  of  the  connector 
body  as  pan  of  the  assembly  operation,  and 
prior  to  any  soldering.  Whether  using  the 
larger-size  cables  (0.405"  o.d-)  or  the  small- 
er-size cables  (which  are  0,195"  or  0.242" 
respectively),  the  rear-end  internal  threads  in 
the  connector  body  are  always  used, 

UHF  connectors  are  available  in  a  variety 
of  construction  materials  and  finishes,  but 
the  essential  ^dimensions  should  always  be 
the  same*  Popular  Tinishes  include  bright 
nickel  ("Astroplate"  from  Amphenol,  for  ex- 
ample), silver  plate,  and  gold  flash.  Popular 
dielectric  materials  include  Rcxolite,  Pheno- 
lic and  Teflon.  Combinations  of  plating  fin* 
ishes  can  be  found  in  a  single  connector.  I 
find  the  easiest  ones  to  work  with  arc  silver- 
plated  (at  least  the  body  should  be  silver- 
plated,  if  not  the  connector  shell),  with 
Teflon  dielectric.  The  reason  for  this  is  that 
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MFJ  HF/VHF  SWR  Analyzer 


covers  1.8-170  MHz  continously 
smooth^  vernier  tuning  .  .  . 

MFJ-249 

199 


builtHH  10  digit  LCD  frequency  counter 


1.8-170  MHz  HFA^HF  SWR  Anafyzer^' 


1^^"^««     If  you 
oQ^^doTi't  need  a 
^^^^       built-in 
frequQX^  counter  bui 
want  1.3-170  MHz 
conFinuoiis  coverage  and 
sm(X)tli  vernier  tuning, 
ch(X)sc  tJie  MFJ -209. 
It'll  help  get  your 
antennas  in  tip-top  J 
as  MFJ'249 


Tthout  LCD  frequency  counter  Has  ja;k  for 
ittemaJ  frequencv  a^unter.  Use  6  AA  cells 
r  110  VAC  with  MFJ-1312B,  $12.95. 
3t2Vix634  inches. 

MFJ  BandsMiiched  EHp  Meter^^ 

NiFJ-2fl3  llK^  MHJ  203 

$AA9S    is  a  sensitive 
^^  Bafulsnikiwd 

Dip  Mewr^^  that  covers  at! 
hams  bunds  from  160-10 
Meters.  ITiere  are  no  plug- in 
tuning  coils  tn  keep  up  w  ith 
or  break. 

It's  ihe  easiest  dip  meter 
you  11  ever  use  -  just  lune 
for  a  dip.  There's  no 
sensiti\lt>  control  to 
constantly  adjust. 
Sa^es  time  and  lakes 
lesswork  out  of  pruning  antennas,  winding 
ils.  nieiLsuring  inductance  and  capacitance, 
sasuring  velocity  factor  and  electrical 
igths  ut  coax.  Detemiinc  resonant 
^uency  of  tuned  circuits  and  antenniLs. 
easure  Q  of  coils*  Also  use  as  signal 

nenttor.  "  

Bas  detachable  coupling  coil,  dual  FET 
rillator.  op^amp  meter  amplifier  and  jack 
"  external  Irequcncv  aiunier.  Use  9  ioli 
tten  or  110  VAC'with  MFM312B. 
2.95.  I'hia'hia'A  inches. 


MFJ's  newest,  most 
versatile  SWR  Anafyz^r^ 
'  covers  more  frequencies 
than  any  MFJ  SWR 
Analyzer^*  -  1,8- 1 70  \lHz  continuously. 
It  has  smooth  vernier  tuning  and  a 
btiih-in  10  digit,  high  accuracy,  high 
Djntrast  LCD  fineqiitncy  counter  that 
makes  reading  S\\'R  in  the  sun  easy. 

This  mde  range  MFJ-249  aners  aD 
frequencies  between  L8-I70  MHz 
including  all  ham  bands  from  160  Meters 
to  2  Meters,  commercial  2-way  radio, 
police,  fire,  FM  broadcast,  tnilitary, 
marine  and  shortw^ave. 

A  velvet  smooth  vernier  reductii)n  drive 
makes  it  easy  to  set  frequency  prcscisely. 

It's  battery  powered  and  handheld  size. 
You  am  take  it  right  to  your  antenna  and 
work  on  it  until  it's  just  die  way  you  want  it- 

Here^s  what  it  does  ,  ,  , 
The  MFJ-249  SWR  Analyzer^  gives 
you  a  complete  picture  of  your  antenna 
SWR  over  an  entrie  band  —  without  a 
transmitter,  SWR  meter  or  any  other 
equipment! 

Reading  SWR  is  automatic.  All  you  do 
is  plug  in  your  antenna,  set  your  MFJ-249 
SWR  Analyzer^  to  the  frequency  you  want 
and  read  your  SWR  —  it  couldn't  be  easier! 

1(H60  Meter  HF  SWR  Aimiyzer^^ 

r  ■■■■^  If  vou're  an 

<x>rmact 
MFJ-207  HF  SWR  Attaly^r^ 

will  help  you  build  antennas 
that'll  make  working  DX 
almost  routine. 

Just  plug  in  your  coax  to 
llnd  the  SWR  of  £iny  HF 
^uitenna  on  any  ham  hand 
10-160  Meters.  Has  jack  for 
extemal  frequency  oounien 
Use  9  voU  batterv  or  1 10 
VAC  with  MFJ-i312B, 
S  12.95.  TA]a^Ax2%  inches, 

MFJ  Aniemia  Resistance  Analyze r^^ 

MFJ-2(B  Need  to 

$0  A95    measure  the 
"»  feeiipoint 

resistance  of  your  antenna  at 
its  resonant  frequency? 

Simply  plug  your  ctiax  into 
the  Mh>205  Antenna  Resis- 


hmce  Analyzer^\  find  your 
antenna's  resonant  fa^uenc>^ 
by  tuning  the  fn?t]uenc>' 
control  tor  minimum  rheier 


Here's  what  you  can  do  .  .  , 

You  can  instanUy  find  your  antenna's 
true  resonant  fn^quency  right  at  your 
feedline  -  that's  somehting  a  noise  bridge 
just  can't  do. 

You  can  shorten  or  lengthen  yotir  dipole 
or  mobile  whip  aiKi  see  the  effea 
immediately. 

Yoti  can  monitor  how  SWR  chanses  as 
you  adjust  your  beam  or  venical  -  you'll 
know  ri^i  away  if  you  should  lengdien  or 
shorten  iL 

You  can  see  how  SWR  varies  over  an 
entire  band  .  .  .  find  2: 1  SWR  bandwidths 
*  ,  ,  adjust  mobile  antennas  in  seconds  .  ,  . 
fintl  all  resonant  frequencies  of  muldband 
venicals,  dipoles  and  beams  ,  .  ,  tune  up 
your  antenna  tuner  without  transmitting. 

You  get  three  instruments  in  one 
You  get  three  instrumenLs  in  one  ...  a 
low  distortion  RF  signal  generator  .  .  ,  a 
sensitive  high  accuracy  170  MHz  frequency 
counter  ,  .  .  an  SK7?  .iiialyzier^ 

Has  BNC  conn<xtor  for  use  as  high 
accuracy  frequency  counter.  Counter  has 
four  gate  times,  .  1  Hz  resolution,  1  ppm 
10  MHz  crystal  time  base  with  adjustable 
calibradon. 

Use  6  AA  cells  or  1 10  VAC  widi 
MFJ-1312B.  $12.95  4x2l6x6«  inches. 

2  Mrier  \HF  SWR  Anaixzjer^^ 

MFJ  208  MF!J-208 

$7(|95    2  Meter  VHF 
■  ^  SHK  Annhzjer^ 

finds  the  SWR  of  any  antenna 
from  138-156  MHz, 

Jack  for  external  frequency 
counter.  Use  9  volt  battery  or 
NO  VAC  with  MFJ-I312B, 
$12.95.  lV2y2'A\VA  inches, 

Ft^r  Commercial  VHF  Radio 

Same  as  MFJ-208  but  Ibr 
comnK^rcial  VHF.  MFJ-217. 

579.95,  e*)%eni.  30-50  MHz  and 
MFJ-2I8.  S79.95,  covere 
15M70MHZ. 

600  MHz  10  Digit  LCD  Cmmter 

MFJ-346  Add  this 

$  4  AQBS  handy 
■  ■•^       MFJ  346 

frequency  counter  to  your 
station  and  get  high  accuracy 
frequency  m^surcments  to  600 
MHz  with  10  digit  precision. 

Easy-lo-read  T/4  inch  LCD 
diizits  don't  wash  out  in 


bright  sunlight  like  LEDs, 
Compatible  with  MFJ 

ivadiniz.  Then  read  \x>ur  feed-   SW?  Aimh^rs^,  Dip  Meter^,  Antenna 
ptnnt  n;si  stance  directly  Itom     Resistance'  Meter^  and  AiUenmi  Bridge™. 

Four  gate  times,  .1  Hz  resouition,  high 
accuracy  1  ppm  10  MHz  ctystal  time  base* 

Use  9  volt  batteiy  or  110  VAC  with 
MFJ-1312B,  $12,95,  4x1^/^x5^4  inches. 

Neart^t  Dealer/Orders:  800-647-1800 
Technical  Help:  800^47"TECH{8324) 

*  1  year  unccmdittonal  guarantee  •  30  day  money  tsddc 
guratee  (less  s/h)  on  ordem  fram  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  CVC- 

Bttt  4^,  NTJ^^  StJte,  MS  39762 
(«>ll323-53<^;  R^  A>  Oil .  MotL-Fri 
FAX:  (6011  ?2^A'i5li  AM  S6  ^%. 

MFJ  .  .  .  making  quality  affordable 

PtiiOt$  sua  ^ncsficalipnfi  si^iect  to  change  .-  m\  mm  Buopnxi.  toe. 


It's  calibrated  rcsistiinue  ineier. 

It's  great  tor  designing  impedance  matching 
networks  for  your  antenna. 

Reads  up  to  5tX)  ohms  RF  resistance  and 
covers  all  ham  bands  160-10  Meters. 

With  a  conventioiud  antenna  bridge  you 
have  to  constantly  uiteniate  between  adjusting 
the  null  and  frequenc>  controls  until  you  tinB 
the  best  null. 

Has  jyck  for  extemal  fre^^ucncy  counter. 
Can  be  used  as  an  RF  signal  generator.  7'^x 
2*/zx2*i  inches.  Use  9  volt  batten  or  110 
VAC  with  MFJ-I3I2B.  SI 2.95, 


ORCLE  S6  ON  HEAOEFT  SEflVrCE  CARt> 


the  silver-plated  body  accepts  soldering  at  a 
lower  lemperanire  than  nickel-plated  connec- 
tors will,  making  the  soldering  operation  a 
much  easier  job;  and  the  Teflon  dielectric 
will  withstand  soldering  heat  better,  and  be 
less  hydroscopic  (will  absorb  moisture  less 
easily)  than  other  materials.  The  siJver-piatcd 
Tenon-dielectric  connectors  cost  a  bit  more 
than  other  constniciions,  but  I  find  they're 
usually  worth  the  small  amount  extra. 

InstaUatlfia 

To  do  a  professional  job  in  the  installation 
of  a  PL- 259,  you'll  need  an  X-acto  knife  or 
a  sharp  single-edged  razor  blade  (sold  in 
wallpaper/paint  shops  for  a  few  cents  each 
in  boxes  of  24  or  so)»  a  sharp  pair  of  scis- 
sors, similar  to  manicuring  scissors  (avail- 
able in  stainless  sieei  for  about  $5).  and  a 
heavy-duty  soldering  iron,  usually  a  "gun,** 
rated  at  260  watts  or  more,  like  the  Weller 
D550  or  equivalent  It  doesn't  pay  to  try  us- 
ing a  smaller  soldering  gun  because  the  heat 
transfer  to  the  connector  will  take  too  long 
and  can  cause  datnagc  to  the  cable.  If  you 
can'l  heat  up  the  connector  body  to  the  sol- 
der-melling  point  (about  230  degrees  C  for 
standard  60/40  alloy  solder)  in  just  a  few 
seconds,  you're  taking  too  long  and  will  be 
frusinited.  You'll  also  need  some  rosin<ore 
solder,  usually  60/40  (tin/tead  ratio)  or  63/37 
alloy,  0.047"  or  0.050"  diameter  The  most 
expensive  item  here  is  the  big  soldering  gun, 
which  could  cost  as  much  as  $50  or  so  if  you 
don't  already  own  one. 

Prepare  to  work  oa  a  non-imtatlic  surface 
because  a  metal  surface  will  act  as  a  heat 
sink  and  draw  heat  away  from  the  connector 
so  rapidly  that  soldering  will  become  a  diffi- 
cult lasL  1  do  most  of  my  PL-259  soldering 
on  a  slab  of  ceramic  (like  a  large  piece  of  ce- 
ramic tile  from  a  bathroom,  kitchen  or  foyer 
floor — available  for  iiee  as  **scrap"  or  "sam- 
ple" from  most  flooring  shops).  Ceramic  is 
an  exccHent  material  because  it  will  with- 
stand very  high  temperatures  w  ithout  burn- 
ing and  is  a  lousy  heat  sink. 

Prepare  the  cable  end  for  installation  of 
the  PL-259  as  follows: 

( 1 )  Slide  the  connector  ''sheir'  or  ''nut" 
over  the  end  of  the  cable,  with  its  internal 
threads  facing  towards  the  cable  end,  and 
push  it  far  enough  down  the  length  of  cable 
so  that  it*s  out  of  ihc  w^ay, 

(2)  Use  the  razor  blade  to  cut  all  the  way 
tiirough  the  cable  jacket,  braid,  and  dielec* 
trie  materiaJs,  stopping  ar  the  copper  center 
conductor  (you  can  feel  it  when  you  hit  this 
obstacle),  using  vigorous  pressure  at  first  to 
cut  through  the  braid,  then  lighter  pressure 
as  you  slice  through  the  dielectric.  Don't  use 
so  much  force  that  you  cut  into  the  center 
conductor  with  ihc  blade.  If,  after  youVe 
done,  inspection  reveals  that  you  have  cut 
into  the  center  conductor  a  bit,  cut  otf  and 
discard  this  piece  of  cable  and  chalk  it  up  to 
experience,  then  try  again.  With  a  bit  of 
practice  it  is  easy  to  know  how  much  pres- 
sure to  use  and  to  stop  applying  pressure  as 
soon  as  the  blade  touches  the  center  conduc- 
tor. Perform  this  operation  at  5/8*'  (0.625") 


from  the  end  of  the  cable.  Once  you've  suc- 
cessfully sliced  through  in  one  spot,  hold  the 
razor  blade  in  a  fixed  position  with  one  hand 
and  rotate  the  cable  360  degrees  so  that  it 
cuts  in  a  similar  manner  all  the  way  around 
the  cable. 

(3)  When  you're  done,  pull  off  the  piece 
you*ve  just  sliced  through,  exposing  5/8"  of 
undamaged  center  conductor  (Photo  IB). 

(4)  Now  use  the  razor  blade  to  slice 
through  only  the  cable  jacket,  which  wiQ  not 
offer  much  resistance  to  penetration  at  alL 
Do  not  use  enough  force  to  cut  into  the  braid 
materiaL  Make  this  cut  another  5/8"  down 
the  cable,  or  1-1/4*'  from  the  end  of  the  cop- 
per center  conductor.  Rotate  the  cable  360 
degrees  again,  this  time  slicing  through  only 
the  outer  jacket  material.  When  you're  done, 
pull  off  the  jacket  material  you^ve  just  sliced 
through,  exposing  5/8"  of  nice,  undamaged 
braid  material  (Photo  1 C). 

(5)  Inspect  the  exposed  cable  end  to  be 
sure  no  braid  "hairs"  protrude  beyond  the 
freshly-cut  dielectric  material,  risking  short- 
circuiting  to  the  center  conductor.  With  prac- 
tice, you*ll  find  there  won't  be  any  hairs,  es- 
pecially if  you  use  a  new,  sharp  razor  blade. 
If  any  braid  hairs  protrude  beyond  the  di- 
electric and  look  like  they  might  short  cir- 
cuit to  the  center  conductor,  use  the  small, 
sharp  scissors  to  cut  them  off,  one  by  one. 

(6)  Now,  line  up  the  connector  body  with 
the  end  of  the  prepared  cable  so  that  the  cen- 
ter conductor  will  center  itself  with  the 
0J50"  diameter  center  pin  of  the  plug.  If 
your  coax  has  a  stranded  center  conductor, 
inspect  the  strands  to  make  sure  they  are 
tightly  wound  together,  with  no  "rogues" 
Slicking  out.  If  any  strands  are  sticking  out, 
gently  twist  them  back  together  by  spiraling 
in  the  same  direction  as  they  already  were  in 
the  fresh  coax,  making  a  neai,  tight  bundle 
for  the  center  pin. 

(7)  Ne?ct,  begin  inserting  the  connector 
body  onto  the  prepared  cable  end,  twisting 
the  body  clockwise  as  you  push  gently  on  it. 
You'll  find  that  within  a  very  short  distance 
the  internal  threads  in  the  rear  end  of  the 
connector  body  will  *'grab"  the  jacket  mate- 
rial and  bite  into  it  quite  well,  resisting  the 
rotation.  Continue  to  gently  push  on  the  con- 
nector, while  rotating  it  clockwise,  until  the 
cable  is  firmly  "seated"  inside  the  connector 
and  no  further  progress  can  be  made.  At  this 
point  the  center  conductor  should  protrude 
slightly  (about  1/8")  from  the  end  of  the  cen- 
ter pin  hole  (Photo  ID), 

(8)  Now  you're  ready  to  soldcrl  The  cable 
braid  should  be  showing  through  all  four 
PL-259  body  "holes/'  which  are  there  pre- 
cisely  for  soldering.  Place  the  connector 
down  on  your  soldering  surface  with  one 
body  hole  straight  up,  and  place  a  gentle 
weight  on  the  cable  a  few  inches  away  from 
the  connector  to  hold  it  in  place,  A  heavy 
book  is  a  good  weight.  Don't  clamp  the  ca- 
ble in  a  vise  or  anything  that  can  crimp  it  too 
hard.  Coax  is  fragile  stuff.  Pull  the  trigger  on 
your  soldering  gun,  and  wail  a  few  seconds 
for  the  tip  to  heat  up  to  soldering  tempera- 
ture, which  will  usually  be  indicated  by  a  bit 


Photo  2. 

of  smoke  coming  from  the  tip.  Holding  the 
solder  in  the  other  hand,  apply  the  gun's  tip 
to  the  connector  body,  right  over  the  solder- 
ing hole,  and  hold  it  firmly  in  place  for  a 
few  seconds  to  allow  the  connector  to  heat 
up.  Now  apply  a  small  amount  of  solder  to 
the  joint  between  the  iron's  tip  and  the  con- 
nector body,  and  wail  a  few  seconds  for  it  to 
flow.  Once  the  solder  has  flowed,  move  the 
iron's  tip  just  a  small  distance  (maybe  1/16") 
out  of  the  way  so  the  connector  hole  and 
braid  are  exposed,  and  feed  the  solder  right 
into  the  hole.  Wait  anodicr  few  seconds  for 
the  solder  to  flow  into  the  hole  and  com- 
pletely cover  the  braid  and  the  hole.  When 
the  solder  has  flowed  properly  it  will  look 
bright  and  shiny,  even  after  you  pull  the  iron 
away. 

(9)  Now,  rotate  the  connector  90  degrees 
and  do  the  same  thing  in  the  next  solder 
hole.  This  one  will  go  much  faster  because 
the  connector  is  already  very  hot.  So  hot»  in 
fact,  that  you  could  bum  yourself  on  it  if 
you're  not  careful.  (Some  might  want  to  use 
heat-insulating  gloves  for  this  whole  opera- 
tion to  help  prevent  minor  bums.) 

Hie  second  solder  hole  should  fill  up  in 
just  two  to  three  seconds.  Now,  rotate  the 
connector  body  90  degrees  again  and  do  the 
same  thing  in  the  third  solder  hole.  Again, 
this  should  happen  very  fast  because  the 
connector  is  already  at  soldering  tempera- 
ture. Then,  rotate  90  degrees  again,  and  fill 
up  the  last  solder  hole  with  solder 

If  you're  doing  it  right,  the  whole  solder- 
ing operation  should  take  maybe  30  seconds 
or  so.  If  it*s  taking  longer  than  this,  it's  tak- 
ing too  long  and  one  of  the  following  might 
be  occurring; 
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performance,  modern  station.  Whether  you  are  operating  mobile  or  from  your  base 
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CIRCLE  54  ON  READER  SERVICE  CARD 


a-)  Your  working  surface  is  drawing  heai 
away  from  the  connecior — remember,  don'i 
do  this  on  a  meial  surface' 

b,)  Your  soldering  gun  isn't  powerful 
enough.  Try  a  bigger  one^although  the 
260  watt  model  should  be  sufficient. 

C-)  Your  connector  body  is  not  silver- 
pbled,  bui  it  is  pfated  with  oihcr  metals  thai 
do  not  "wet"  as  well  as  silver  Or  maybe 
the  connector  is  oxidized^  in  which  case  it 
should  be  thoroughly  cleaned  prior  to  iise< 

d.)  Your  solder  is  weird,  and  either  lacks 
a  rosin  core  (which  is  essential  to  dissolve 
oxides  that  form  in  the  soldering  process), 
or  is  some  higher-temperature  alloy.  Check 
it  out 

e*)  YouVe  not  applying  enough  pressure 
between  the  soldering  iron's  tip  and  the 
connector  body  to  get  good  heal  transfer. 

10)  Take  a  short  break  to  let  the  connec- 
tor and  cable  cool  off  a  bit.  To  accelerate 
this  process,  I  often  use  a  brief  squirt  of 
**circuit  cooler"  (available  in  any  electronic 
pans  store).  These  "coolers  in  a  can"  are 
made  of  chlorofiuorocarbons  (if  you  don't 
care  about  the  environment)  or  chlorodiflu- 
oromethane  (if  you  do)  and  release  an  ex- 
iremdy  cold  spray  {so  cold,  in  fact,  that  it 
can  damage  your  skin  if  exposed  directly), 
so  if  you  choose  to  use  it^  be  carefuL  A 
brief  (two-second)  squirt  of  this  stuff  will 
bring  down  the  connecior  temperature  very 
well,  and  it  helps  accelerate  the  process.  If 
you  don't  want  to  use  the  cooling  spray, 
wail  a  minute  or  so  for  the  connector  to 
cool  down  before  proceeding.  This  is  most- 
ly to  prevent  damage  to  the  cable  dielectric^ 
which  will  also  be  very  hot  and  could  de- 
form if  the  cable  and  connector  are  handled 
prior  to  a  cooldown  period. 

(II)  Now  you're  ready  to  solder  the  cen- 
ter pin.  Use  the  gun  again,  applying  the  tip 
to  the  junction  of  the  wire  conductor  pro* 
iruding  from  the  pin  and  the  pin  itself.  Ap- 
ply a  small  amount  of  solder,  and  when  it 
starts  to  flow,  move  the  iron's  tip  slightly 
down  the  side  of  the  pin  to  draw  the  solder 
down  into  the  connector  pin.  Add  just  a  bit 
more  solder  at  the  tip,  and  cover  the  ex- 
posed wire  conductor  and  the  opening  in 
the  end  of  the  connector  pin  so  there  are  no 
holes  or  gaps  here.  This  operation  only 
lakes  a  few  seconds  to  complete  because 
the  center  pin  is  a  much  smaller  heat  sink 
than  the  connector  body. 

Wait  several  seconds  for  the  pin  to  cool 
off.  Use  a  sharp  diagonal  cutter  to  cut  off 
any  extra  wire  conductor  protruding  beyond 
the  end  of  the  connector  pin.  Then  wipe  the 
whole  pin  down  with  solvent  (alcohol,  tri- 
chlor,  Hux  remover  or  whatever)  and  a  soft 
cloth  to  remove  any  residual  soldering  flux. 
Inspect  the  pin  for  any  excess  solder  that 
might  have  flowed  down  the  outside  of  the 
pin.  If  there  is  any  (with  practice,  there 
won't  be),  use  a  nail  file  or  fme-grit  emery 
cloth  lo  remove  the  excess  solder.  {Don*i 
use  a  large  file  or  rasp,  or  laige-grit  cloth, 
or  you  risk  removing  all  the  silver  plating 
from  the  pin,  which  will  cause  it  to  oxidize 
much  more  rapidly,  leading  to  potentially 


disastrous  results  in  the  field.) 

At  this  point,  you're  fmished,  and,  if  you 
have  used  the  spray  cooler  in  step  #10,  the 
entire  installation  should  have  taken  less 
than  90  seconds  front  beginning  to  end.  If 
you  waited  for  a  **room  temperature 
cooldown^'  it  probably  took  more  like  120 
to  150  seconds.  Under  no  circumstances 
should  this  operation  consume  more  than 
2-1/2  minutes,  and  with  practice  it  will 
go  faster  and  you'll  still  get  professional 
results. 

(12)  Slide  the  PL-259  "shell"  up  the  ca- 
ble to  the  connector  body,  and  screw  it  on 
to  the  connector  body  by  twisting  the  shell 
clockwise  onto  the  body.  After  a  few  twists, 
the  shell  should  fall  loose  of  the  threaded 
area,  enabling  you  to  pull  it  all  the  way 
down  the  connector  so  the  leading  edge  of 
the  shell  is  about  0.150"  back  from  being 
lined  up  with  the  end  of  the  connector  cen- 
ter pin  (Photo  IE).  That's  it! 

Modification  for  Smaller  Cable 

All  the  instructions  thus  far  were  for  a 
standard  PL259  assembly  on  to  RG213/U 
or  other  0,405"  o,d,  cables  (RG8AJ,  etc.).  A 
few  modifications  are  required  lo  the  in- 
structions if  you  intend  to  use  the  smaller 
cables  which  require  reducers.  Here  are  the 
modifications,  in  order  (see  Photos  2A,  B 
and  C), 

Steps  (1)  through  (5)  remain  the  same. 
The  changes  for  using  UGHS/U  (for 
RG58-sized  cables)  or  UG176/U  (for 
RG8X  cables)  reducers  begin  with  step  (6). 

(6)  Slide  on  the  appropriate  reducer  over 
the  cable,  with  the  large-diameter  (big)  end 
towards  the  balance  of  the  cable  and  the 
smaller-diameter  end  facing  towards  the  ca- 
ble end  you  just  stripped.  The  reducer 
should  have  a  slightly  snug  fit  over  the  ca- 
ble jacket  to  work  properly.  If  it  slides  on 
too  easily  (no  force  required  at  all),  it  will 
be  difficult  to  make  the  connector  assembly 
weatherproof.  A  too-loose  fit  indicates  a 
non-standard  reducer  (check  to  be  sure  it's 
a  real  UG175  or  UG176  type)  or  a  non- 
standard (too  small)  cable  diameter  This 
should  not  happen  with  mil-spec  cables,  but 
can  occur  with  commercial  types. 

(7)  Line  up  the  small  end  of  the  reducer 
with  the  cut  end  of  the  coax  jacket  material 
so  the  reducer  is  flush  with  the  cable  jacket, 
where  the  exposed  braid  begins.  Holding 
the  reducer  in  this  position  with  one  hand, 
fold  the  braid  back  gently  using  your  other 
hand,  ll  will  fold  back  easily.  Gently  pull  it 
down,  little  by  liltk,  until  it's  all  neatly 
folded  back  along  the  surface  of  the  reduc- 
er. If  you  stripped  Ihe  cable  properly  ac- 
cording to  step  (4),  the  braid  strands  should 
end  exactly  at  the  beginning  of  the  threads 
on  the  reducer.  If  the  braid  strands  end 
much  before  the  threaded  area  of  the  reduc- 
er you  didn't  strip  away  enough  jacket  ma- 
terial in  step  (4)  and  you  must  start  again.  If 
the  braid  strands  arc  so  long  that  they  over- 
lap the  threaded  area  of  the  reducer,  they 
are  too  long  and  will  interfere  with  the  con- 
nector assembly.  Trim  the  braid  strands 


hack  oeatty  using  the  small,  sharp  scissors 
umil  they  all  end  right  about  where  the  re- 
ducer threads  begin.  The  objective  here  is 
to  avoid  having  the  braid  strands  pinched 
between  the  reducer  and  the  connector 
body, 

(8)  You  will  now  find  that  a  lot  of  dielec- 
tric material  is  exposed  between  the  folded- 
back  braid  and  the  beginning  of  the  center 
CDnduclon  This  is  normaL  The  dielectric 
must  be  further  stripped  off  the  cable.  1/16" 
maximum  from  where  the  reducer  starts, 
leaving  at  most  1/16'*  of  dielectric  material 
showing  when  you're  finished.  This  will 
leave  the  stripped  (exposed)  center  conduc- 
tor quite  long,  but  there  is  no  harm  in  this 
because  the  excess  will  be  cut  off. 

Now,  skip  to  Ihe  original  siep  (7),  as 
printed  earlier  in  this  article,  and  follow 
those  directions,  except  that  instead  of 
screwing  the  connector  body  onto  the  coax 
jacket,  you'll  be  screwing  it  onto  the  reduc- 
er. These  threads  will  mate  perfectly  if  the 
reducer  and  the  connector  body  arc  proper- 
ly aligned  and  "squared  up"  with  each  oth- 
en  When  the  reducer  is  fiilly  threaded  into 
the  connector  body,  it  should  push  light  up 
against  the  connecior  body,  leaving  no 
space  between  the  reducer  *'nut*'  (large-di- 
ameter part  of  the  reducer)  and  the  connec- 
tor body  itself.  If  there's  any  space  at  all 
herCt  the  reducer  is  not  properly  scaled  in 
the  connecior  and  tliis  will  present  a  prob- 
lem with  regard  to  completing  the  assem- 
bly, making  it  woile,  and  making  it  weather- 
prool 

Continue  with  the  assembly  procedures 
detailed  in  the  original  steps  number  (S) 
through  (12).  If  you  have  followed  these  di- 
rections precisely  up  lo  this  point,  the  cable 
braid  should  be  exposed  through  all  four 
connector  body  soldering  holes  and  the  sol- 
dering and  final  assembly  operations  will 
be  the  same  as  for  installing  a  PL259  onto 
RG2I3/U. 

Final  Not^ 

My  directions  differ  slightly  from  those 
shown  in  the  ARRL  Handbook  and  other 
texts  wricien  on  this  subject  in  ihat  I  instruct 
you  to  cut  braid  and  dielectric  off  flush,  so 
they  arc  both  the  same  length  (for  the 
RG213/U  assembly),  rather  than  leaving 
some  dielectric  exposed  l>etween  the  end  of 
the  braid  and  the  start  of  the  exposed  center 
conductor.  From  my  27  or  so  years  of  expe- 
rience installing  probably  ten  thousand  of 
these  connectors,  my  way  works  better  and 
will  result  in  a  more  rugged,  reliable  assem- 
bly- TTiere  is  no  risk  of  producing  a  short 
circuit  in  the  cable  using  my  method,  if  it's 
done  properly,  so  there's  no  reason  at  ail  to 
leave  any  dielectric  exposed  at  the  end  of 
the  braid. 

The  photographs  accompanying  this  arti* 
cle  show  how  things  look  as  they're  going 
together,  and  how  they  should  look  when 
you're  done,  A  propcFly-inslallcd  PL259  is 
so  strong  that  it  cannot  be  pulled  olT  the  ca- 
ble even  with  a  few  hundred  praunds  of  ten- 
sion. When  performing  the  ''pull  test"  on 
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my  cable/connector  assemblies  (that  is,  pull 
on  the  conoecior  until  something  breaks!),  I 
can  always  stretch  and  break  the  cable  itself 
before  ihe  connector  comes  off  the  cable. 

When  performing  step  (2)  of  these  in- 
structions, where  you  use  the  razor  to  cut 
all  Ihe  way  through  the  jacket,  braid  and  di- 
electric, but  stop  short  of  cutting  into  the 
center  conductor,  you  will  probably  find  it 
takes  some  practice  to  determine  where  to 
stop  cutting  and  avoid  damaging  the  center 
conductor.  That's  fine!  Use  a  scrap  piece  of 
cable  and  make  several  cuts  until  you  know 
just  bow  much  pressure  to  apply  to  get  this 
right.  In  lime,  you'll  get  ihc  "feel"  of  this, 
and  then  in  the  future  it  will  be  a  breeze! 
Razor  blades  and  knives  are  very  sharp  and 
even  a  small  nick  can  cut  a  very  deep  gash 
in  your  flesh.  You  might  want  to  use  work- 
man's gloves  to  help  prevent  cuts,  or  at 
least  keep  some  Peroxide  solution  and 
Band-Aids  handy  to  patch  yourself  up 
quickly  in  the  event  of  a  niishap  (I've  only 
cut  myself  about  a  million  times  doing 

So  much  for  PL259s.  My  next  article  will 
detail  the  installation  of  higher-frequency 
connectors,  the  popular  Type  "N"  and 
**BNC,"  which  are  usable  into  the  SHF 
spcctnim.  These  are  easier,  not  more  diffi- 
cult, to  install  than  PL259s,  because  no  sol- 
dering of  the  braid  is  required. 


ALUMINUM 
TOWERS 

•  Self  supporting  towers  up  to  144  ft.  at  80  mph  w[nds 

•  Lasts  practically  forever  -  weather  resistant 

•  Tapered  models  &  telescoping  "crank  up" 

•  Fold-over  kits 

•  Easy  to  assemble  and  install. 

"Call  Today  for  a 


Catalog!" 


HEIGHTS  TOWER  SYSTEMS 

9505  Groh  Road  Bdg.  70E 
Grosse  lie,  Ml  4813d 

1-800-745-1780 
FAX  (31 3)  692-6727 

Pioneers  in  aluminum  tower 
manufacturing  since  1959 


»v '' 


•/" 
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The  NRF-7 


The  new  NRF-7  is  a  medium  priced  DSP  product 
which  provides  great  flexibility  in  audio 
processing.  Modes  available  include  almospheric 
(white)  noise  reduction  through  adaptive  peaking; 
spectral  multi-tone  notch  filtering;  notch  &  peak 
combined;  wide  (2400  Hz)  and  narrow  (1800  Hz) 
SSB  filters,  with  and  without  spectral  notch;  wide 
(500  Hz)  and  narrow  (250  Hz)  CW  filters  with 
selectable  center  frequency;  and  a  500  Hz  wide 


DATA  filler  centered  at  2200  Hz-  Since  these 
filters  all  operate  in  real  time,  they  can  be  used 
for  Break-in  CW  or  AMTOR.  Note:  noise 
reduction  by  adaptive  filtering  reduces  noise  by 
dynamically  reducing  the  bandwidth  and  is  not 
effective  against  impulse-type  noise.  Only  the 
NIR-10  uses  spectral  subtraction  to  eliminate 
impulse  noises  as  well  as  atmospheric  noise^ 
while  retaining  the  fuU  audio  bandwidth. 


Only:  $249.95 


The  NIR-10,  the  standard  in  DSP  Noise  Reduction,  still  only  $349.95, 
For  eliminating  carriers  &  other  tones,  the  NF-60,  still  only  $149.95. 


JPS  Communications,  Ina 

P.O.  Box  97757  Raleigh.  NC  27624 


TOLL  FREE  ORDER  LINE  1-800-533-3819 
Technical  Info  1-919-790-1048   FAX  1-919-790-1456 
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Numbef  5  w\  your  Feedback  card 


Portable  Packet  Digipeater 
for  Emergency  Service 


by  John  Nee  ley  K6YDW 


During  ihe  forest  fire  season,  Gdiftnuia 
has  many  major  fires*  some  raging  for 
several  weeks.  A  call  to  amateurs  for  assis- 
tance in  communications  by  various  local, 
state  and  fedeml  agencies  is  filled  by  the 
volunteers.  During  these  disasters^  the  agen- 
cies involved  need  more  portable  packet  sta- 
tions and  portable  digipeaters.  Some  loca- 
tions are  not  accessible  directly  from  the  sta- 
tions at  the  remote  fire  camps  due  to  moun- 
tainous terrain  or  oiher  obstacles.  The  need 
for  highly  portable,  battery-operated  dtgi- 
peatcrs  is  obvious.  Packet  stations  are  used 
lo  pass  logistical  messages  to  and  from  the 
camps,  along  with  health  and  welfare  mes- 
sages from  the  firefighters. 

The  August  and  September  1987  issues  of 
CTM  Magazine  contained  a  two-part  anicle 
by  Robert  Hoover  KA6HZF  titled  *  Captain 
Kirk's  Lunch  Box,"  which  was  about  a  total- 
ly self-contained,  battcry-operaied.  solar- 
charged  portable  digipeater.  Mr.  Hoover's 
article  dealt  with  a  complete  package  housed 
in  a  single  GI  ammo  box.  It  included  a 
Yaesu  FT^23  2  meter  HT,  an  MFJ-1270 
TNC  and  a  single  14  amp-hour  motorcycle 
battery^  along  with  an  external  solar  panel. 


Fiioto  A.  The  HTiTNC  and  baitery  box  connected. 


I  thought  this  was  a  great  Idea*  but  I  didn't 
have  the  tiny  HT  thai  Mr.  Hoover  had.  I  did 
have  an  older  Kenwood  TR-2500  2  meter 

HT  as  a  spare,  and  a  spare  TNC;  the  MFJ- 
1270.  Since  the  TR-25CX}  is  much  larger  than 
the  FT-23,  I  had  to  rethink  how  1  could  get 
Ihis  all  into  a  compact  package.  The  answer 


was  to  use  two  boxes:  one  for  the  HT/flSC 
and  die  other  for  a  dual-battery  pack  which 

also  Included  the  solar  controller  circuit 
board  (Photo  A),  Tlte  following  article  is  a 
guide  to  building  your  own  unit,  no  matter 

Continued  on  page  18 


Photo  B.  Inside  the  HTiTNC  box. 
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Photo  C,  Inside  ihe  battery  box.  The  solar  controller  board  is  in  the 
upper  right  corner. 


[n  our  continuing  effort  to  present  the 
best  in  amateur  radio  features  and 
coiumns,  wG  recognize  the  need  to  go  di- 
rectiy  to  the  source — you,  tlie  reader.  Arti- 
cles and  coiumns  are  assigned  feedback 
numbers,  which  appear  on  each 
artide/cofujnn  and  are  afso  listed  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  this  page.  On 
the  card,  please  checit  the  box  which 
honestly  represents  your  opinion  of  each 
article  or  column. 

Do  we  really  read  the  feedback  cards? 
Vou  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the 
lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  tetter  to  the  edi- 
tor while  youVe  at  it.  You  can  also  enter 
your  QSL  In  our  QSL  of  tiie  Month  con- 
test. All  for  the  low,  low  price  of  29  cents! 

1  Never  Say  Die 

2  Letters 

3  QRX 

4  The  Ubiquitous  Coaxial  Connector 

5  Portable  Packet  Dlglpeater  for 
Emergency  Service 

6  16  Tips  For  Using  PCB  Layout 
Software 

7  Dealer  Directofy 

S   Building  and  Using  N7APE's  NflCd 

Zapper 
9   Backup  Battery  Monitor/ 

Charger/Alami 

10  Review:  HFA^HF  Digital  MFJ 
SWR  Analyzer 

11  Review:  US  Digital  Company's 

DVR  501 A  Simplex  Repeater  System 

12  Packets  Computers 

13  Carr's  Corner 

14  Hamsats 

15  RTTYLoop 

16  Homing  In 

17  Updates 

18  AskKaboom 

19  Special  Events 

20  Hams  with  Class 

21  QRP 

22  ATV 

23  Above  and  Beyond 

24  73  Intemational 

26  New  Products 

27  Barter 'n' Buy 

28  Random  Output 

29  Propagation 


GIVE  YOUR 

HR-2510  HR-261 

thi;  same  hatures  as  tfic 

••BIG    R  I  G  S^^ 


*  30  Memory  Channels 

*  Automatic  Repeater  Offset 

*  Programmable  Transmit  Timeout 

*  Programmable  Seek/ Scan  (5  IOi£,etc) 

*  Programmable  Mike/ Channel  Buttons 

*  Programmable  Transmit  Freq.  Limits 

'  Extended  Frequency  Range  untii  o^teni 

*  Priority  Channel 
'  Sptit  Frequency 

*  Many  More  Features 


All  these  features  by  replacing 
your  radio's  existing  'X^U**  chip! 

(Prtcirity  ChitJUicl  requires  optisnAl  Jmrdwaref 

$59.95         (Optiofial  Chip  Socket     S7,SOj 
Includes  Opermtor^s  mid  tnstallatioa  MaheihIs 

cmpswrrca 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

[Write  or  call  (707]  539-CHS12  for  fre«  iofDrcnAtioQ 
LtlE?  price*  *TailAble.  Dealer  innniref  welcome 
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VOX  CONTROLLER 


Repeater  I  Remote  Base  /  Cro&s  Band  Repealer 

Soiftrer/taljron/ieciiaeiX  required  to  vour  radiiis 

BC-i  fQT  I  fieceivcrand  I  rmrsmilter.. $i4.95 

ihc  BC-I  retftilres  anfy  year  micrpfume  cnnntvtftr 

BC-2  for  2  receivers  and  2  iransmiricrsH...* $64.95 

Ptfjviiles  canirtttforl  jupitrate  repeaters.  Hmk^d  ripeaten 
rcpi&xeritvmtnr  hose  tJr  2  tr&ixsc^hcru  in  cros^iimd  rtpeai 

BC-2E  expander  board  fof  ihe  BC-2 ..$69.95 

adds  DTMF  rmt  cotumi.  CWJD  and  Fhont  Ptmh 

BTD-S  DTMF  decoder  w/S  btcherf  outs ...$49.95 

Motncntary  atapuaffrr  Stor  Pound  and  Zera 
Sapiirnic  omputfor  iJfZ  Uofi^  rttne  Jf/oJ 

Products  have  ttver  ^nd  revers*4  voltage  prc»t«ctian 

Cable  set  for  BC-2  -  2  radios  ^nd  power  SI  9.95 

Cables  aEso  woric  as  radio  to  TNC  cable  for  packet 

DawftiiMd  him  mfonmitian.  hutfetiru  mid  ufH-  product 

unmmncemems  24  hours  a  da>  from  DataBase  of 

Tenne^ee  BBS  90i*749*5256  or  901-749-5224 


Box  Products,  Inc, 

P.O.  Bo)i  57  -  Lexington.  TN  38,^5 1 
Products  and  Services  fat  CammunkalMon  andCifntrot 


orders 
800*854-2426 


Info  and  Tech  support 
901-968-5416 
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Most  Revolutionary  High-Frequency 
Amateyr  Radio  Antennas  in  20  years! 

The  FLYTECRAFT*  SFX  Utie  of  Moftobind 

Vertical  HF  Antennas 

•  5  unique  TnodeU  for  40,  30^20^  15,  10 
meiers.  Kach  onl)^  9  fu  tall  ( L0  mcls-  is 
slightly  shorter,)  m  Precisioii  liil«rn»l 
wound  fad  be  gives  M\-siit,  incrtdibLe 
ptirfonnuicc  -  world-wide  DX  or 
d<iDie(tic,  ■  Pmif e  firocn  everywhere: 
EMCLAMD  -  "Yoor  vtrUcjJ  founds 
freatl**  dBuza.  -  •*!  caaH  bclif vt 
jDflr  anlmikj  b  imlf  3  meters  iitth!" 

•  InsUnl  ici-up  and  tetr  dovtm,  or  leave 
up  pcrmancntiy  -  utiobmisive;  ide«] 
forantennji-festnCLcd  area^.  Scparateft 
dowiiti>4lt  tAotciuiu  boast  Nnr 
•Mgle  radiMtiom.  •  Etiiat-To-Uic 
AM^BlBadcf  Uk*  2  tboT^mcd  ndkb 
witli  tAPULOOBj"  -  nrodi  ifacm  nu 

Wm.  Pud  o^  ^'i-^  ^c^  up.  (lOM  Ufo  30 

Deigned  bj  TVi  Emmy  ^Winning  Sieve  Flytc^  IC75F 


Built  with  pride  &  sold  worldwide  -^  FL  VTE  craft  *'  us  a 


40  thru  15  meten  ^  S99.95  ea.  10  meteirs  -  $89.95 
Add  $6.50 «^f  comhi-  US-       10%  Diycoual on  2  ot  morft. 


VISA/MC  PHONE  ORDERS 

800-456^1273 
M-F  9A-5P  (FT)  S05-S83-<*173 


Ssid  Chcdt/ S  Ordcf 
101  FLYTECRAFT" 
P.O.  Bca  3141 
Suni  Vilky 
CA  93093 


HIGH  POWER  RF SWITCHED  PREAMPS 


Mo^el  146 

$184 

miM  1460S 

II B4 

MoiJel  440 
$t9£ 


Mod«]  1 46 1 60W  2  Meters  1  gdb  Qafn  JSdb  ]4f 
Mode)  1460S  t60W  2  Meters  1  Bdb  Gain  JSdl]  Hi 
Mode)  44Q  70cm  100W  UfSb  Gain  .76db  Nf 

Alf  preamps  have  hetical  filters  to  prevent  out  of 
band  intermodLilation  in  t^e  receiver.  Model  146 
covdfS  the  entire  2  meter  band.  Model  1 460S  is 
of  very  narrow  bandwidth  and  would  be  suitable 
for SSB.  Packet,  or SateHile  Model  440  iS  factory 
tuftabfe  from  430-440  MHz  or  440^50  MHz  per 
customer  request.  All  models  are  powered  with 
13  to  20  VDC  and  are  mounted  at  the  antenna. 

AMPIRE.  INC. 

10240  NATHAN  LANE 

MAPLE  GROVE,  MINN  55369  612425-7709 


s 


SRC- 10 

REPEATER /LINK 

CONTROLLER 


DTMF  muting 

Fnt^lljgftnl  10  «r 

Ayiillory  oytputi 

E«r  to  Madae* 

A^fm  monilcir  Input 

Tetemttry  reipdnM  lon«$ 

Lew  power  CMOS.  22m»  @  12¥ 

Dolalted  lapplicatiQrfl  manual 

Frogrsmmablft  COS  polar  11  ie& 

Rapeater  &  {ink  cjjurtaty  Iqnes 

Synttwalied  llnit/ remote  base  capabllily 

$149.00  '"fisr* 

CREATIVE  CONTROL  PRODUCTS 

31:85  Buntiog  Avvfiut 

Orwid  Junclkm.  CO  11104 

(303J  434-34DS 


T? 
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RF  SWEEP  GENERATOR  KIT 


1 


P.<ir^» 


Model 
RSQ-30 


Use  to  check  &  tune  low  pass ^ high 
psss,  bandpass  &  crystal  filters 
Output  >..._«,«,«.,,  Sine  Wave 
Fraquency  .....*...,,  2-  30  MHz 

Amplitude lOOmV  RMS 

Sweep  WidttT 5KHz-30  MHl 

Modes:   Cw  Icontmuous  wave! 
Video  hull  sweep f 
Sym  Isynrietrical  sweep) 

Parts  &  Instruction  Kit  ...  -  S  59.95 
I  cab., knobs  &  hdwr.  not  inct.  [ 

Write  or  catl  for  free  Brochure 

BOYD  ELECTRONICS  503-476-9533 

1998  Southgate  Way 
Grants  Pass,  OR  97527 


I  ' 
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BV  REG.— 7 
HEATSINK  TO-3   / 


5  in,  X 6  in,  HEATSINK 
(FULL  FINS) 


antDjI 


SATTERY  JN 


RS232-P0RT 


Figure  L  RadiolTNC  box,  top  view. 


Continued  from  page  16 

what  kind  of  HT  or  TNC  you  use. 

Radio/nsC  Box 

The  GI  ammo  boxes  arc  ihc  standard  lype 
of  box  found  in  most  army  surplus  stores  or 
at  flea  markeis.  The  size  of  the  box  is  5-1/2" 
W  X  7-1/4"  H  X  1 1*3/4"  (Phoro  B). 

How  you  prepare  the  mount  for  the  HT  or 
TNC  inside  the  box  depends  on  which  brand 
you  use*  Most  of  the  older  type  of  HTs  arc 
approximately  the  same  physical  size  so 
most  will  fit  in  the  box  the  way  it  was  done 
here. 

The  MFJ-1270  TNC  must  first  be  re- 
moved from  its  enclosiire  so  tt  will  fit  inside 
the  box.  There  are  four  mounting  holes  in 
the  circuit  board.  Take  a  sUff  piece  of  paper, 
the  same  size  as  the  board,  and  mark  all  four 
holes.  This  will  be  the  drilling  template  for 
the  TNC  board  mounting  holes.  Notice  that 
there  is  a  5  volt  regulator  on  the  end  of  the 
board.  This  must  be  mounted  flush  to  the  in- 
side  of  the  box.  First,  remove  all  five  LED 
lamps  as  ihcy  are  noi  required  for  digipeatcr 


service.  I  did  leave 
the  "Power  ON" 
LED.  but  ben[  it  up 
into  a  position  that 
would  clear  the  in- 
side of  the  box.  This 
gives  me  an  indica- 
tion that  there  is 
power  going  to  the 
box.  Before  mount- 
ing the  TNC  board  to  the  box,  using  1/2" 
metal  spacers,  first  scrape  away  any  paint 
from  the  area  where  the  5  volt  regulator  is 
going  to  touch  and  apply  a  liberal  amount  of 
heai-sink  compound.  Also,  the  top  two 
mounting  holes  will  require  the  use  of  flat- 
head  type  bolts  instead  of  roundhead  types. 
This  allows  the  top  lid  of  the  box,  which  has 
some  long  sides,  to  clear  the  boltheads. 

The  mounting  of  the  HT  unit  will  deperd 
on  just  what  you  are  going  to  use,  but  most 
can  be  mounted  in  this  fashion.  See  Figures 
1  ^d  2.  I  used  some  scrap  1/4"  aluminum 
plate  for  both  the  top  and  bottom  shelves. 
The  bottom  shelf  is  bolted  to  a  piece  of  T' 
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BOK  SIDE 


LARGE 
HEATSINK 


1/4  in.  ALUM 
PLATE 


in.x  41n.  ANGLE' 
ALUMINUM 


jr-l/4  in.  X 

/    I  1/4  in.  CAP 
BOLT 

W/NUT 


Figm'e  2.  HT  motmting  scheme. 


aluminum  angle  stock,  approximately  four 
inches  long,  and  this  angle  stock  is  then 
bolted  to  the  side  of  the  box.  On  the  outside 
of  the  box,  where  the  bottom  sheif  attaches, 
is  a  large  heat  sink  to  dissipate  any  excessive 
heat  generated  either  by  the  units  inside  or 
by  any  direct  sunJighi  on  the  box.  There  are 
different  ways  in  which  the  heat  sink  can  be 
mounted  to  the  surface  of  the  box,  depend- 
ing on  what  style  of  heat  sink  is  used,  so  I 
will  not  go  into  the  details. 

In  cutting  the  bottom  shelf  for  the  HT, 
place  the  HT  down  on  the  plate  and  trace  out 
the  outer  dimensions.  Now,  mark  the  plate 
3/8"  larger  on  all  sides,  as  this  will  give 
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Figure  3.  L2-i2  volt  variable  power  supply. 
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RAMSEY  ELECTRONICS 


$2995* 


RS6-10 


2  WAT  RADIO 
SERVICE  MONITOR 

COM-3.  Ih9  wwlff^  mosl  popvalar  inwHUfSi  ssrviOi 

)Df  Fof  sftopt  Wfl  ot  small,  tne  COM-3 delivers  arfvaneed 

capabil'ities  lof  d  tAniAltc  pnce  -  and  our  ns'tt  ianim  pro- 
gram a  Ifo W5  you  ta  own  a  COM-3  *0r  less  I  hari  S3,O0  a  day , 
FeaiJres  *Dln3cl  dmry  keyboard  w\iU  programmalJlo 
memor/  •Aui^o  d  [fangmiltef  frequency  countef  'LEDbaj 
gr'apN  in^quoncy/^rrdr  devj^tian  d^&play  O  l-iQ.OQO  |jV 
ouipuT  lovflJg  "htlgh  r&ceive  aertsitivify,  leas  Ihan  6  tiV 
•  100  kHz  £0  999.9995  MHz  •ContiruQuslreqiJcncy  COWtr- 
age  •transmtt  prcH^tion,  jp  iq  100  waTls  *cfs  lotm 
encoder,  i  kK;  nndextarnai  nrroduFal-nn 


00 


STNTHESIZEO 
SiaNAL  BENERArOR 

RnaHy,  a  kiw-ccMl  I4I)  quaNiy  sJQnaJ  gt&neT^tof--^  tnj? 
alfemantve  lo  the  ST.OOO  ^n^fraTors   The  RSG-lO  IS  a 

hara  wgfk.rtg,  bulDaty  ^0  uM  cjeneratcH  ideal  icM-thc  lab 
as  wen  as  lor  production  le^J.  Lobsq  11  for  Fqss  than  S3 .00  a 
day.  Fe-atyreg  *  tOO  KH;  I0  OW  MH?  •I  00  Hz  rescrfulion  to 
SCO  MHz,  30O  Hjf  abovo  '  - 130 10  1- 10  dBm  Output  range 
•0.1  dB  oulpul  resoCulJort  'AM  and  FM  modijlatlon  <£a 
programmable  mflmorlon  •Output  s&lection  in  votls.  dS. 
dBm  wKh  instant  conwrsjCHi  beiween  units  'FIFouipiJl 
rc'ver.se  powof  proEeci«d  'lED  display  of  all  params- 
Ters^'FTO  anakig,  gue't:^«rorki 


•2  METERS 
•223  MHz 
•440  MHz 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT  525  MHz 


Gr-90  9  DfCfT  60D  MHz       CT12S  9  DIGIT  1^  GHz 


TnxwEWiagttf^'^iiw  IG  years  sid  is  FQcoQnifnj  tot 
its  lab  QuRMy  prtxiucta  ai  uiwMatvough  ptton  AU  ol 
<fiM  cDumert  cvry  a  lui  on&^fear  wMTwuy  ofi  pani 
and  labof .  W»  ivk*  pmot  pnSm  >n  ^'ng  iha  digitt 
Ttia^ytacturfrr  ot  low-cosi  counterB  rn  Ttii  flMtra 
U.SA.  Cwnpar*  vpoclficBlions.  Our cnt0il«T«  ve  ItJI* 
fenlured,  iTom  audio  to  UHF,  wilh  FiT  high 
iinpsdaTiQe  Itipirl.  ptoper  wsve  shaping  circuitry,  ind 
durabia  high  qualJiy  epoKy  glass  ptate^thru  PC 
tMard  con&lrLfCliort  AI3  uniis  Ars  1  D0%  manuiaciyNid 
in  the  U.S.A.  All  caunlars  leature  1.0  ppm  accurACy. 


NEW  CT-2Sa  Z  J  GHZ ) 


ACCESSORIES  FOR  COUNTERS 
Telescopic  sl^p  antflnna — QNC  plug.  WA'lQ S1 1  BS 

High  Impedance  prooe,  fig^iif 'o«*i1?-  ^P-1  --.-...-    S16J5 

LoA-pass  protse .  a udio  sjm .  iP-  T  .  f  i  B  9S 

Dtrect  prone,  genofal  purpone  use.  DC-I       ,  11 S  9B 

Tilt  ball,  eievaies  couniei-  tor  easy  viewing,  TB-tO     . .  1 9.9S 

RechargE^abk?  intorriaF  batiory  pACk.  BP-4 .....$  fi.SS 

CT-90  QVEJ1  ti»nel>a6<i.  0.1  ppm  accuracy,  OV-i  59-95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MOOEL 


CT-SO 


CT-70 


CT-go 


CT  12S 


CT^aso 


PSIOB 


FftEQ.  RANGE 


hIO  Hj-etso  MHz 


20Hj-JiM?MHz 


iaK|-fiOOMH2 


10  Ke-1  25  GHz 


dtvldtbylOOO 


SEWSITIVJTY 


<25rnVloSO0MHj- 


<  50  oiV  10  1  SO  MHz 


<  1 50  mV  to  600  HWz 


■^.2?^mV1oiOMHz 
<  tS  tiV  lo  50D  tulHi 
<100niV«Jl  GHi 


<10niVlatGHT 
<50mVtii2  5G«z 


<50fWV 


SPEED  RADAR 
$ISJ5 

complete  kfl 
$t7 


ow  iow'COSE  microwavt}  Dppplsr 
idarKli  "doclcR"  can,  ptanei^.  boats, 
Draes.  bikes  at  any  iar^e  moving  ob- 
Gt.  OperatBs  at  2.8  GHj  wiih  up  to 
'4  mikr  ran^  L^D  digrtal  neadcut 
splays  'fipesfi  in  mHe^s  per  hour,  hiJo- 
eters  per  hour  or  teel  per  second-! 
lfpt«ane  QUtpul  -lltcmiS  hv  Itstenmg  TD 
^uaJ  (^ppter  ifiiFi  Uats  two  1  -tb  cat- 
e  »rt$  (or  ani^nna  (ncM  iidkided) 
-hJ  ruis  (VI  12  VOC,  Easy  »  tiuftl^ 
I  micfg*»we  art^mOf  If  PC  strfiifw. 

&tofaprofcwwwiiDO<i-j^^>g<yuse- 
I  aid  fttf^i^ibrt  U. 


OJGITS   I         ftESQLUTION 


a 


I  Hr.  IONj 


9 


1  Hj.  VO  Hi,  too  Hz 


0  1  Hz.  10  Hz,  100  Hf 


O.lMt  lUf.  10  Hz 


0.1  Kt.  1  Wt  lOHr 


Con«en  your  ftitiilino  oouner 
to  1^  GHz 


SROAOBAND 
PREAMP 


BtHJSl  th094  waah  signals  to  your 

scfl-nnat,  TV.  shoflwave  radio  or  Ifb- 
qi*ncy  counter.  Flat  25  dB  gain,  1  lo 
lOOOMHz.  3rtSNF  BWC  connectors. 
Rum  tin  12  VDCar  1 10  VAC. 
PH-2h  wirtfd,  include:^  AC  adapter 

.. . .  IS9.95 


>*.<t4*4.4-- 


2M  POWER  AMP 

Esenf  ^a  innki  powsf  am^  has  9  umes 
pDwef  qatn.  1 W  m.  BW  ouC  2W  in. 
lOWOol.  5Wi3l«4flfWoul  &am« 
wnp«9  tmaumd  mmuvfiam  mag- 
aakm  vfidta,  Comptoie  wiiih:  al 
pwti,  macaatiKi  TnR  feiay 

FA-l.40Wpwrwnplut S34.96 

TT^  1   RF  S#r^»d  T  H  f^iay  id(   S11  % 


lCflOW*VE 
TRUS+C>N  ALAflM 

-eat  mitJ(wiii*-a  Dupplw 
■nsDT  IMI  mil  daiKf  a  hu 
an  as  l^r  as  10  Vwi  a*ay. 
aerates  on  1 1  GHf ,  and  ta 
Pt  aflecied  by  haul ,  light  or 
3ratH3n£  DuvtA  up^m  100 
4ouipjE,  narmnliy  Opart  or 
jsedi,  runs  on  13  VOC 
jfnpfeta  kit  MD-3     $1§.9& 


>NEDECOOEII 

a  smgtfl  PC  boifti  Fm- 
es.  «0t'SD0O  Hi  id- 

vcftip'^^ritpeft.jtf? 

1  AtbtwHUlf^ 


^KLESTK 

shcKdcng  Kit  &rw 
t  LED  anneti  vc- 
IS  10  picti:  MP  uvio- 
nMoolting  tan— 

11  watch  tt>c  liJfl' 

■aJ  iDf  Dlfi«  oniti, 

iies,  mjsey  fcnow^ 

iisr 

-4JnI    ,,.,,,$9.96 


UUSIC  MACHINE 

em  t^ssicil  ind  ooMa'  Mih 
43^  1  dnncfiBM  Kbioi  ijoa  & 
fj*iy  awlai^.  ihQp.or^orBfr- 

t^anss.  crtcrti.  rituSiClMBlH^'HC 
flyns  on  9V  bMst^  ot  will  liani^ 
fofiner  ErMlieni  spMki^  volu'nfl 
ar^j  arlfU5"ab''e  lettipci  ir>d  pith 
Aod  Our  c^se  $$t  iQf  ^  n^noatDrme 
iiniSh&dlM*, 

Com{]l«l&i;iE.  MM-&  $£4  95 

C.35e  ►  krffito  wl .  C  M W-5     f  1 2  9S 


VOICE  ACTJVATED 
SWITCH 

Vd'cs  acttvatod 
swurch  kit  provid-nt 
funlchad  ttrtput  w^H 
cuff&it  c^aattifty  up 
to  100  mA.  Can  driva 
n4^P»,  il^ias.  L£R0f 
#tnft  A  I4p6  fatJv'iJvf 
mot^H'  Runs  «n  9 
VDC 


LJGHTSEAH 
COitliUNK^ATOflS 
TransTnits  aiXl»o  oval 
infrjiFtd  tkeam  up  t& 

30'— LfsesiTiple  lens- 
B«  la  go  up  Tp  li  mite' 
Hum  free,  ifses  30  h  H; 
caiffier  GreaHorwiTe- 
le^  ea*phane&  or  un- 
dfftecratjte  "bug."' 
Transmittar  +  rocoiv- 
orsGt.  LBSe     $i^.FJr 


PRICE 


Sie9  95 


St39  9S 


$169  95 


Sies.ys 


524^,95 


w&m 


PMwmaEss 

MIKE  KITS 


FM-S 
SHOWN 


PpRk  Ihe  unH  that's  nghl  fctt  ycni  AM 
unila  Iran&ntit  stable  shqt\q\  Jn  68- 
1 00  MHj  FM  liaod  up  to  300'  exenpl 
lor  hi  power  FhA-A  Itial  goc3  iqj  to 
\f2  mlla. 
FM-i.  basic  unit  ......  S$.9S 

RWt'2    as  above  but  wrfltii  aMed 
rtitkv  pr«^rnp  $7  ?^ 

FM-4,  long  range,  hi^h  powfir  wtb 
V44y  9«fi«ilive  audio  seciHin.  pickl 

iipvQC0s  Iff  away ^  .3U.9S 

MC- 1 .  iin^Lre  5efisJ»u€  nit^ecsr- 
tfidff»brFlf-i;^4  .  S£JS 


f»ACK£TRAD40 

TuDTieHVPSian 

fur  Iha  CommadPiB  Si  (P^^M) 

ey  IheieM-PCfP^WV  Enyn- 

■«inb«y    ^O  TUNING'     tn^ 

dydes  FREE  ctek  sfl*i*arf  PC 

Qoar^  and  FuV  DocurrH:!iFiiii.iiDn 


KIT       P-64A 

P-JBM 

CASE  CPK  . 


159  95 
lb9Kp 
$1^.95 


LO  KOtSE  PflEAMPS 
Make  ihs;  re<:>eve^r  comfr 
AUVE'  Smafl  5se  tor  «a«y 
msiaJladion  tMtti  HhO  luned 
inpui  lor  peaN  peitomianca 
ExcfHhmt  gain  and  norEC^ ' ig- 
ure — guaranieeii  :o  «rnprov# 
reception'  Specr^ty  tiar*d 
2M— PFI4Q.  220  MHz— PR' 
Ka,  ■tJOWHi— PFl-40 
Eajchklt  ._^.,.,„.  .  $17.&5 


TELil'HONE 
TRANSMITTETI 
Minr-iii/ed  wt[h  firo'es- 
Sional  perlorihance 
S^li^'powa^ra^  Irom 
pitona  Ihw.  nvismits 
m  FU  broadcast  &ai>a 
up  lp  ^  fnte   iT^s^aJks 
tatity  Jinywnete  cut 


flits 


NEW 


PO^TtT 


i 


FW  HADIO 
Fi#  nchdgKi  »4»i1i«t 
ifucrovoii  seflsijivis^, 
IC  dalectpr  and  10.7 
MM/  IF    Tun«s  Sid 
FM  broaocast  bafid  as 
iM«li  as  lar^a  portions 
on  aftch  mm  tdea1  for 
"[>ug"  r»cei¥er,  hob 
bY  sxperimanss  or 
oven  as  FM  radiol 
FR-t  All  SI 9.05 


SPEAKER  PHONE 

Talk  on  ifv  pttomf  P^^fKis-liree,  gr^ai  to  put  in 
shop  or  idtitH;k,  press  the  button  to  anjanf — no 
acluii  piiona  iwdad-  Wonts  same^  ascQ(n««ar. 
ciai  lanCs  Tail  froni  anyvmere  in  room,  r^  -  - 
I  n«  poiM^ed—no^  baBffy  needed  5i4}»r  tor 
Eamiiv  aod  eofitmfK«  caut  ck  buy  twQ  hpr 
handa4ir«|  iwa^iiwi''  Add  ov  case  set  tor  a  pfo 


^-1 


S29  9S       Cas&CSP 


ii?95 


SUPER  SLEUTH 
-  fijpor  scnstve  vn 
p^j-'jCfT  when  mtl  p^k 
tip  a  pin  Orop  al  15 
fflfijt  Crsal  tof  ntonn 
(onng  bi^'i  room  ot 
as  gonaril  put{K)»B 
aTnpJitii?r  Full?Wrms 
DutpLFt    Ruris  on  6  lo 
\h  >.<clts,  uses  8-45 
oHm  Speaker 
□  N-9klt  Sa.95 


BfWADeAlJD 


FANTASTIC 
FM  TRANSCEIVERS 

SVNTMESI^ED NO  CFrVSTAI-S 


$149 


95 


RMBey  ty«aii;»  Ihv  pnce  bonier  on  FU  ngs^  Tfia  FK  4  ideal  lor . 
pgittlil*  Of  fno&l«  Tnt  w<3e  freqigrcy  ootmriga  awl  prpgriiTunatie  fg- 
pmar  agilM:  mtkei  !h«  Fx  she  perfect  ng  lot  fWtimii.  CAP  or  MARS^ 
af:0cat«AS  PHKii*f4«fs  r^atff  afi«y^i^<  tft#  dwjclld  pxk^  ptft. 
"Tmjfc-fTtf"^  liflnat  and  abnosl  tUMtt  Ti«  awfcriii  itf  HIigh  ?¥»«}  padk^"" 
}47  pnjt}i«ni  Tw*h4  d44&  ppogiWIMitd  cJitnA«ls.  SW  RF  o^^u' 
sena&v*  duU  Okfrnt^icn  rac^wer  aid  prov«ti  EASY  «s«emi%  Why  ^=. 
Tnore  ^  i  mvkI  lQfiN||n  ng  when  you  can  hm  cgm  AyEHlCAN  MAD^  irry 
you]  lor  lets  CDine»  compiele  less  caw  and  apaaiif  mika.  Older  our 
moicfBog  caw  ana  ktiob  Sd  fcK  ttiat  [fd  MuIl 

FX'14ekll(2M9t1»«) 

FX^2£3  ki(  f  T  i<i  Motora)  .     . 

rx-440  kN  f  3/4  Mflleraj  ,.,„,„,„ 

C^X  matching  casv  set    . .  i . .  ^  .^^  ^ . 


S149J^ 

.    $149.^ 

-•  TV  •-t  T  T^  TV  TV    ' 

E16995 

$  34,95 

Veryjnpuai  scttBiiJwt 
all  purpose  f>faamp. 
JdaaF  fo'  fcaft^ner. 
TVs  VHF/UHF  rigs, 
coumere  Lo  mjtso ,  20 
dB  gain.  100  kHi-1 
QHz.  9V-1^  VtK  op- 
eration. 
SA-?kit  $U.9t 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  greal  tjoosiet  (o#  an^  2  meter  or  220  WHt  huMMwId  unil. 
These  pavrer  tioosi^-r^  deliver  over  30  watts  cT  outpui,  aHowli^  you  lo 
hp[  rhe  repealer's  hJl  quiaiing  while  (he  k3w  noise  preajnp  rofnarkably 
improves  necepiion  Ramsey  EI(H:tn>iteslia$sab]ihQusan<MiOt  2  meiar 
afnpkits.  tiut  new  we  o^r  comcMCfl^iwIfVd  and  lesiBdlrfMiitf.  asi 
OS  220  MHz.  units.  Both  nave  aA  trie  leaturBS  dt  Bw  Mgh^fjnced 
W3  «  a  rraction  isl  iha  oou 
PA-lOa  MTH  POWER  BOOSmiUUXpaiavrsvaii 

Fuvy  wired 4 tested  . ,-...__.-,_ .„.    sas  96 

P  A-20  220  MHz  POVVEP  SOQSTEFt  {«  X  power  gain) 
F4iv  i<rirad  ft  Isslad  ^.. 
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QRP  TRANSMITTERS    HAM  RECEIVERS 


20, 3D,  40,  BOM 
CW  TRANSMITTERS 


Join  Ihe  lun  &ri  QRP1  Thousonds  o(  lhe^  mim-rigs  haw^ 
tieen  sold  and  tons  of  DX  fontacts  have  beeci  mada. 
Imagine  Morklritg  Easlern  Europe  with  a  $30  EraJtsmK- 
(er— that's  hariT  radio  at  lis  bflst!  These  CW  rigs  are  kJeal 
mates  lo  the  receivers  ar  rlgiht  They  have  two-posltlon 
variable  ftrygjat  coniroi  (one  popular  QRP  XTAL  mcLud- 
£hd},  one  w^itt  ouiput  and  buitt'tn  antenna  s^iiich.  Flun^i  on 
1 2VDC  Add  our  maEctiimQ  CaJa  and  Nnab  set  tor  a  hand^ 
soma  flnsisd  boh 

¥0i.tf  efuioe  of  bands  £2d.9S 

(SpsolV  b»d-  aiU^-20. 30.  40  or  QO) 
MAcNng  case  &  knob  sfft,  COHP    --^ |12.% 


E-Z  KEY  CMOS  KEYER 


Sefid  perlect  ON  wt0my  an  how  of  ffioervmg  itus  hif 
EB9y4Dtiidd  i;Ft  fiaa  sdeiorta  oacdHaaor,  speed  conbol 
arm  toeysmosi  anytfartsmiify  RunatormnahsonaBV 
£)aoe^  2&fa9e  manual  g»e«  idftas  on  mgUng  four 
own  kay  lor  extra  sw^ifla  Aidd  Otf  malUMQ  case  ml 
foTGoniplBie  staliDn  loak 

CW-?lul  *?4^& 

Matching  case Jinob set  CCW   «,„ $1ZJi5 


ACTIVE  ANTENNA 


Cramped  for  space"?  Goi  bng^vire  perlormartce  with 
I  his  desktop  antf;nna.  Properly  daaigned  unrt  has  dual 
HF  and  VHF  circuilry  and  birlH-ln  whip  antenna,  as  weit 
PiS  external  jack.  RF  gain  control  and  9V  operation 
makes  unJI  edeal  lor  SWLa,  traveling  hams  or  scanner 
butts  wtro  need  hotter  raoaptlofi.  The  rnalchlng  case 
^nd  knob  set  give^  rhe  unit  a  hundred  dollar  look! 

AA-?  Krt S?4  95 

Matching  case  &  knob  s«l,CAA  S12  95 


SPEECH  SCRAMBLER 


t[>MTi«minicaiii'  m  loiat  privacy  ovar  phone  or  fad».  lOl 
teaiu'e^  <M  dufliex  Qpefa^on  using  fnaquancv  irttm- 
sjon  Botftnikea)XSSp«4MfO'hniiflAM«Vinea4fifr 
Easy  hocAtap  to  any  r«ti4,  and  nie^ftone  ^i$e  r«gvre$ 
no  {&va  QonnecliDri '  E  .uy  Id  ibMld  2  C  CiKiiL  Can  athj 
be  used  lo  {tescjafnciie  marry  ^-nay  rsfo  ?ignal»-  Fin- 
4fiyotrk4  0ifi  1*^  the  handsome  c»a  1  knob  SSL 

SS-7ki«     ^^.^     ,        .„..,.. 4£AJ5 

Mjiicfug  case  &li:m^9ei,  CSS         tlZ.OS 


SHORTWAVE  RECEIVER 


20. 30, 40. 80M 
All  Motle  RECEIVERS 


Qu^d  VQi^r  own  mini  ham  station.  Sensitive  ait-mode 
AM,  CW,  SSS  receiyera  use  dtnecl  conv^rs4CMi  design 
with  NE602  1C  as  featured  In  OST  and  AFlFlL  hand- 
book Q.  Very  sen&ii've  var actor  tuned  over  eniiro  band. 
Pilenty  ol  speaker  woiun>g  Runo  on  9V  battery.  Very 
FA$V  to  build,  tots  of  fun  and  nducalH^naJ — ideal  tar 
boginnor  or  otdpro.  Wew  30-paga  mantiaJ  Add  the  case 
set  for  well-fitted  proiessior^ai  k»k 

Yr>af  Ciwc«afbancta 529  35 

rSpaofy  haml:  Hft^,  HH^W.  HfMO.  HB-BG5 
Matching  case  1  Jcrob  set  Cl#!    ,.».«. Si£S5 


2,6,  10  MTR.  220 
FM  RECEIVERS 


Koisfian  ear  o-rti  the  locaf  repeater  gang,  rmsniior  ihe  cops. 
checi>i  oui  the  weather  or  just  plain  listen  around  These 
aenslilvB  superhet  recepvers  afajusl  tha  lickei.  They  tune 
any  5  MHz  portion  Of  the  band  and  haw  smooth  varactor 
lunmg,  dual  conversion  with  ceramic  fF  filters,  AFC,  ad- 
luatable  squelch  and  p*enty  o*  speaker  volume.  Huns  on 
SV  baitery  and  pe^rformancG  ihnE  r^vala  Ihe  big  rigs!  For  a 
eomptete  finished  pco  look,  ydd  ouf  i?ialc^Lnc|  case  and 
kny43  iiK  WfJih  screened  graph  ca 

FM  conununicaticrts  recerger  kit  .  I29.S6 

Sp«C%  band  FR  14fi  i2m),  FH6  t^mh  fP  to  0^^).  FFl' 

230(230MHi> 
V  itcfWfig case  ft  icrnb  s«t.  CFm  .__.ti25S 


FM  STEREO  TRANSMITTER 


Him  yowrcHm  stereo  FM  dMiDii!  Transm^i  a  sSaUe 
A  tha  stvatanl  1^  bmakaal  band  Ihnii^ihcwt  the  inouS(= 
donnof  iiaigiTbortieMid  Corim?cJa^a<|lylOrfc»ouiia^ 
Cb  pt?yvf,  tqpe  deda,  Qc   FNim  en  9V  l^mt^,  has 
inieiriBiwnipameniiaanilaxiimialarrtennajadi  Ardour 
caaaaal  M  a  s^KXi'^' look^ 

FM-lOWt „,.     S29J6 

Malchingcaeeset,CFW .,,..,     ,,  .         *t2.95 


AIRCRAFT  RCVR 


FflnraiStic  reoepvet  ttfat  capturfls  the  wortd  with  just  a 
IE"  antenna'  Can  recpiTO  arty  2  MHipcvftlon  from  4-1 1 
MHz.  True  supe^-Met  rids  amopih  vtradOr  tuning,  At^C. 
RF  gain  canlFol.  pfenty  ol  spAtMlf  voKim«  and  njnson  a 
9V  battery.  Fscindting  Seoul.  >ctioDi  or  dub  project 
pruvid^  tiours  o#  ibn  tot  avan  th«  most  sariotB  PXer 
For  ths  car,  considaf  Atf  fhoinwave  convener.  Two 
sw«diab«e  tamli  (In  3-??  Mft4r  rangei.  aacb  1  UKz 
<Kl»-'im^itofviyaivt^r^io<i4i  Atia 
loyotf  dnrve  horned 
Sawrtvaw  receiver  UL  SRi- 
ShoftwawB  mnwfiw  tat  SD 
HalciHig  esse  eelter  Snt,  CSA 
Mflching  case  sef  kr  SClCSC 


S29  9S 

,. *27*5 

_.  112.95 

,_„,^_S12:9S 


Sc^^T-^t^ 


1£AllS  ^EfKt»pg«l*H<ft»d  IJLpmmrtprlD^ 
d«^  ir  OM  jifcjJtJ  fctb4A#n  o>n9inai  '^rm  Ipr  ■«- 
i'un#  >Jld(]  $3  7.S  l0r  T^iip^  ng  t^iftiffinig  ind  in- 

■mil  •COD  JUS  Prrfyk  ad*  IS  08  »  OrtiB-* 
u  ndH»F  S2«  aM  51.D0.  *itV  rnxJenEt  NdO  744 

ial#t  Ui,  *flO-day  pant  batt*4ty  on  kH  paPCL 
■  I  -yopr  ]jp[t«  A  le^bO'C  wprram  y  n  rt  wlf^d  iJAIIl. 


\^:v  axc^iting  aifcraft  ooirTtm«jfiicaEiafij( — p»  up  peaces 

up  to  too  T^le$  away'  Receive  1 10- 1 36  Jk^Hz  AM  air 

band  anKHSth  varador  lunirtg  vucHKt%«f  wtth  AGiC.  m- 

faow  itaf»  aqjuBtatia  aqoelcti-, 

laa  of  ipefltor  idOiiaBe  FliTQ  on  SiV  I 

shows  or  jusi  nanpMig  anound  The  airpoiT<  New  3E>i3aigF 

mvHHi  detads  pjol  talt,  l(»  Adi£$  cha  set  far  "pm^' 

IDQ^ 

AFlTki S24.K 

>.t.ii  r  hng  case  se*.  CA«  1*2.35 


PHONE  ORDERS  CALL 

716-924-4560 

FAX  716-924-4555 


RAMSEY  ElECTRONICS,  INC.  793  Canning  Parkway.  Victor,  NY  14564 


CIRCLE  34  QH  READE»  SERVICE  CARD 
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Figure  4.  Detail  "i4/' 


BLK 


^w/ 


I  SPKR 


KENWOOD  TR-2500HT 


r\ 


MIC 


\-/ 


moiti  to  place  the  mounting  bolts.  Make  the 
top  shelf  the  same  size  as  the  bottom,  cutting 
oul  for  any  controls,  displays,  etc,  I  used 
2-1/2"  X  6/32"  bolts,  using  metal  spacers  to 
get  the  correct  height  needed  between  the 
t\^'o  shelves.  Once  they  are  tightened  down 
the  HT  is  very  secure* 

Three  holes  are  required  in  the  end  of  the 
box  for  the  antenna  output,  the  battery-  input 
and  the  RS-232  \tO  port. 

Since  the  Kenwood  TR-2500  HT  uses  an 
8.4  volt  battery  pack  for  power,  I  installed 
an  LM-340-8K  vollage  regulator  on  the  out- 
side of  the  box,  next  to  the  large  heat  sink. 
Be  sure  to  heat-sink  this  70-3  package. 

The  power  voltage  required  will  depend 
on  what  HT  you  plan  on  using.  Some  use  12 
volts,  some  less,  For  voltages  other  than  12 
volts,  a  simple  regulated  supply  is  on  the 
same  board  as  the  solar  controller  and  uses  a 


LM350  regufator.  The  5k  variable  resistor 

will  change  the  HT  supply  voltage  and  can 

be  adjusted  for  the  TH  you  use  (see  Figure 

3). 
Different  brands  of  TNCs  are  of  various 

physical  sizes.  Some  may  mount  in  the  box 
without  having  to  remove  the  enclosure.  Be 
sure  that  the  TNC  has  a  "watchdog"  circuit 
to  prevent  a  locked  keydown  condition. 
Some  TNCs  do  not  have  this  feature. 

Since  I  planned  on  using  the  unit  as  a 
portable  packet  station,  I  put  a  5-pin  DIN 
jack  on  the  outside  of  the  box  for  my  RS- 
232  I/O  port.  Placing  a  DB-25m  plug  on  a  3- 
conductor  ribbon  cable,  which  connects  to 
the  DB-25r  connector  on  the  TNC,  the  other 
end  is  connected  to  the  5-pin  DIN  (see  Fig- 
ure 4).  Place  a  single  ferrite  bead  on  each 
line  to  the  DIN  jack.  Also,  place  as  many 
ferriie  beads  as  possible  on  all  tines  within 


the  box_  This  is  just  a  prccatiiion  against  any 
stray  RF  thai  may  be  floating  around  inside 
the  box.  [Note:  I  have  had  no  problems  with 
stray  RF  within  the  box  and  next  to  the  bare 
board  TNC,  even  with  the  plastic  case  of  the 
TR-2500,] 

Battery/Solar  Charge  Controller  Box 

T  was  unable  to  install  a  single  motorcycle 
lattery  inside  the  same  box  as  the  HT  and 
TNC  so  I  had  to  get  a  second  box.  There 
was  plenty  of  room  inside  this  second  box  so 
1  decided  to  use  two  batteries,  which  would 
give  mc  a  total  of  24  Ah  (see  Figure  5  and 
Photo  C).  Mounting  the  batteries  is  fairly 
simple  as  they  will  fjt  in  sideways,  leaving 
approximately  four  inches  on  one  end  for 
the  solar  charge  controller  board  and  associ- 
ated output  jacks.  Be  sure  to  measure  the 
size  of  the  batteries  to  make  sure  they  will 
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Figure  S.  Battery  solar  conwoUer  boXt  top  view. 


Figure  6.  Battery  box. 
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KITTV  SAYS:  WE  ARE  NOWOPEN  7  DAYS  A  WEEK. 

Saturday  10-5pm/Sunday  11'2prfi 

Monday-Friday  %  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 


the  best  buys  in  town  call: 
212-925  7000 

Los  Preclos  Nlas  Bajos  en  Nueva  Yodc 

WE  SHIP  WORLDWIDE! 

Export  orders  ex|3edited. 

IC-FI71  A.TSIAM  7Bim  229GU  B-7000,  K>7S5. 
IC-72e.  I0323.  3230H.  729  A  728.  IC-901 .  Fl-TIQQ, 
IC-2410A^S0OA,  R-1,  R-17,  R-IOO.  P2/P4AT 


Sin 


Wherever  i  go,  I  take  my  radio. 

Specialist  in  RADIOS; 
Business  marine  aviation^ 
bam  radios  and  scanners. 


CONTACT  US  FOR  THE  LATEST  IH 

BUSINESS  AHD  HAM  RADIOS, 

SHORTWAVE  RECEIVERS  a 

SCANNERS.   MOTOROLA, 

YAESU.  tCQM,  KENWOOD, 


MAJtON,  SONY.  ETC 


—  ^*^ 


KENWOOD 


ANTENNAS 

A'S.  A£S,  Cusbcraft.  Hf-Qm. 

MODUBLOX.  TONKA.  Biittrmjt 
UJti-6and 


FT-767GX,  FT-fi90,  FT-747GX,  FT-MO, 

FHG-8800,  FT-736R,  IH'-IOOOD,  FT-41 5/815,  R-530, 

FT-5200.  FT-2400,  FT^70,  i=T-411E 

YAESU    ICOM 


?COM 


FT-23R/2fi/7a 
FT^IlE-ai  1-911 


IC2/3/4SAT 
tCtJ2AT/2SRA 
fCZ/4GATra4AT 
IC-A21AJV6 


TS450S/AT.  R-500O.  T^-SSOS.  TM  24t/A/ 
441  A,  TR-75IA,  Kenwood  Service  Repiair. 
TS140S,  TS690S.  RZ-1,  TS-790A,  T$9S0SD. 

TH-7eA,  TH£S/4aA.  TM-941A,  TM-741A, 
TM^732A,TM-641A 


MAfllNE  RADLOS 
ICOM  M7.  Ml  1 ,  MSa  M7C0TY.  M800 

AVIATION  PORTABLE  (COM  A-21 
MOTOROUV    MARINE     KING  KX  99 


^MHffi^ 


AOR, 
1000. 
3000, 
900, 
■COM, 
Bearcat. 


Bud«igANT.Produc!» 

FLUKE  77,  B3,  IS.  17  Mtiltimeien 


Linear  AmplrUer^ 
Arneritrofj.  Icom.  Kenwood.  Ysesu 


Latidmotjile  HT's 

ICOM  U  T&.  H16,  V100,  U4QQ 

MA)(ON,  MOTOnOLA. 

UWDCN  n£GENC¥.  KING. 
UA^N^  ICOM  UT,  use  W7QQ 
AVIATION  lCO*A  A21  A200H  T 


TAD 


Telephone  Autopatch 

Patches  tetephone  calls  from 
your  radio  to  phone  lina.  Great 
formaKing  and  receiving  phone 
calts  wtiere  Itiere  are  no  phone 
Ines.  Simple  to  use.  Wrile  or  fax 

for  inquires. 

Models:  SDt -50, 
Private  Patch  V,  CES,  CSi,  etc. 


P»w«fwP|lttih  ^ 


*    >    t 


•       • 


hC-W2A 


IC-H16AI16 


Satellite  telephone  in 
suitcase  for  worldwide 
use,  also  for  use  in  car 
and  wireless  telephone 
(for  export).  Motorola 
cellular  phone  stocked. 


MOTOftOLAfUDfUS 
COMMERaAlflAOIOS 


TH-ZSA 


FT-*30 


moToaoLA 


Antenna  Tuners: 

Ameritron,  Nye, 

Kenwood,  MFJ, 

AEA,  etc. 


couiiEnaAL 

iHAy 

REPEATEBS 
STOCKS), 
WfVTEFOH 

ogoi^s 


Panasonic 

Shortwave  Radios/Marine 


Cofnpuier  interfaces 
Stocked:  MFJ-1270B, 
MFJ-1274.  MFJ-1224,  AEA 

PK  88.  MFJ-i27eT.  PK-232  MBx  MOTOROLA  AUTHORIZED  DEALER 

W/FAX,  DHSl  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

^^^  ^^^  AUTHORIZED        ampufieas 

UH/ide  selection  or  SW IL  Ajnaieuf  nCAl  PO  STOCKED: 


Kantrorics 

KAM.KPCII. 

KPC IV,  Data  Engine, 
DVRa,2,KPC^ 


MFJ-9e9C 

8LaH,  AT300,  etc 


Covercraft/Coax^eat  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Telephone  scnmblefs 
phones,  S  299.  w  each 


CAFtStefvowfth 

Ptillllps  DC777  9  5499.35 
In  ttock 


PLLt>licataon3 
Eiements  In  Slock 


DEALER  „,  ^        , 

SONY  ;^T 

Shortwave  Radios  Stocked  ^^  ^^"*™ 

DiGtTAL  RIEQUENCY  COUNTEfTS 

OPTOEUCTRONtCS  modeJ  1300  HfA.  0-1300MH2 

2300,  2210  H,  0-2200  MHz,  2600H,  UTC-3000.  2B10 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


HEIL 

EQUIPMENT 
M  STOCK 


ANTENNAS: 
!#|illit^  Bvltw  4 


Bt 


(144,  220,  440 
MHz),  Isoloop. 


EIMAC 

3-500Z 

S72B.6JS6C 

12BY7A& 

6146B 

BIRD 
attmeters  & 

Elements 
In  Stock 


Long-rsnge  Wireleas 
Telep*^one  for  export  in  stock 


STANDARD. 


1^1 

BEWCHER  PADDLES 

BALUNS  LOW  PASS  FILTERS 

JN  STOCK 

,,;»«**  WSW*  1 

MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPUES 

Belden  Wire  &  Cable,  lnt*l  Wire 

^"^M 

OPTO  KEYERS  STOCKED 


H^GainTcwwers 
will  be  5liipp€d 
direct  lo  you 
FREE  of 
shipping  cost. 

JRC  Short-wave  radios 

JST13S,  riRD-535D 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO;  BARRY  ELECTRONICS  CORP., 512  BROADWAY,  NEW  YORK  CITY,  NY  10012  ifouBflLOCKswrnHOf  CM«Lsr.BmreE«sPHiNGMU)Bfl00MESTj 


New  York  City^s 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  OH  PREMISES 


'<Aqui  Sa  Habia  Espanol" 

BARRY  INTERNATIONAL 

FAX  212-925-7001  Phone  21 2-925-7000 

Monday-f  ridaY  9  A.M  to  6:00  P.M. 
Sdtunjay  1 D-  5pm  /Si^x^  1 1 -  2pin 

IRT/LEX- Spring  St    S!at»Ofi'"    Subways:  BMT- 
"PrifKje  Si.  Slaliort**,  IND-"F"  Tfam-Bwfy  Station*' 
Bus:  Broadway  0&  to  Spring  SL  Path-9th  StJ6ih  Ave. 
Station. 


COMMERCIAL  RAOtOS 

STOCKED:  iCOM.  MotofO- 
la.  tAAXOH.  Standardp 
Y«es(j.  We  sefv«  munici- 
paftties,  tKJsinesses,  Civil 
Offense,  elc-  Portables, 
mobiles,    bases,  re- 


ALL 

SALES 
FINAL 


We  stock:  AEA.  Alinco,  Amaco,  Ameritron.  A/itenna  SpedaJisL  ARRL. 
Astatic,  Aslron,  B&K,  Belden,  BencNer,  Bird.  Butteiriut,  CES,  Cushcraft, 
Daiwa,  Eimac,  Henry,  HeiU  Hostler,  Hy-Gain,  Icom.  KLM.  Kantrontcs. 
Kenwood.  Larsen,  Maxon.  MFJ,  Mirage,  Motorola,  Nye.  PaiomarH  RF 
Products,  Shure,  Standard,  TUBES,  Uniden,  Yaesu,  Vibroflex,  Duplaxers, 
Repeaters.  Scanners,  Radio  Publications 

WE  NOW  STOCK  COMMERaAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  tNQUlRES  INVITED    PHONE  IN  YOUR  ORDER  A  BE  RElMSURSED 
COMHERCIAL  HADIOS  •to^li*^  4  ••rvlcs^  on  prvmlMt, 

Amateur  Radio  Courses  Givefi  On  Our  Premises,  Cell 

Export  Order*  Shipped  Immvdletety. 


Technical  help  offered  upon  purchase  FAX  I  2 1 2-92  5-700 1 
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Figure  7,  Scheuiatic  for  the  solar  controlleK 


fit  inside  the  box.  It  is  a  snug  fit,  but  noi 
binding.  Make  a  meiai  bracket  io  hoJd  the 
batteries  iti  place  so  they  won*!  sfiift  around. 
I  used  a  piece  of  angie  steel  siock  for  my 
bracket. 
T!te  output  jacks  on  the  outside  of  the  box 


X 


%q> 


LX 


BTt       BT2 


SOLAR 
CONTROLLER 


Figure  8.  Solar  comroiier  e,\ternai  wiring. 


are  for  DIGI,  AUX  OUT  and  PANEL  IN. 
The  DIG  I  jack  is  the  power  for  the  RA- 
DIO/TNC  box  and  has  a  one  amp  fuse  inline 
with  its  output.  The  AUX  OUT  jack  is  a  par- 
allel jack  with  the  DIGI  jack,  with  a  3  amp 
fuse  inline.  TTiis  AUX  OUT  jack  can  be 

used  10  power  any 
external  unit,  like  a 
transceiver,  another 
digipealer,  etc.  The 
PANEL  IN  jack  is 
the  solar  panel  in- 
put to  the  charge 
controller.  You  will 
see  in  the  template 
drawing  of  the  box 
(Figure  6)  that  I 
have  placed  two 
5/16"  holes  near  the 
bottom  of  the  box. 
These  are  for  the 
breather  tubes  com- 
ing from  the  bat- 
teries. Also,  the 
"Charge"  LED  and 
power  switch  for 
the  controller  are 
mounted  on  ihe  end 


SOLAR   PANEL 
20V  @  2A 


of  the  box. 

Solar  Charge  Controller 

The  basic  circuit  for  the  controller  uses 
three  sections  of  an  LM-339  voltage  com- 
parator IC  (see  Figure  7).  Two  sections  are 
used  to  monitor  the  HIGH  and  LOW  battery 
voltage,  and  the  third  section  is  used  to  mon- 
itor the  voltage  output  from  the  solar  panel  I 
found  several  articles  dealing  with  solar 
charging  in  various  publications,  and  by 
combining  features  of  these  articles  I  came 
up  with  my  own  simplified  version.  The  pro- 
ject can  be  built  on  a  printed  circuit  board 
available  from  FAR  Circuits,  1SN640  Field 
Court,  Dundee  IL  601 18  for  $8  plus  $L50 

Alignment  of  the  circuit  will  require  a 
variable  power  supply  C+10-i5V),  a  digital 
VOM  and  a  logic  probe.  First,  connect  both 
the  battery  sense  and  panel  sense  input  lines 
to  the  same  point.  Adjust  the  voltage  output 
of  the  supply  to  1 4.5  volts  and  place  the  log- 
ic probe  on  pin  I  of  the  339.  Adjust  the  20k 
pot,  Rl,  to  where  the  probe  goes  LOW.  Set 
the  power  supply  to  10.5  volts  and  adjust  R3 
to  where  pin  1 3  goes  LOW*  Rock  the  supply 
to  make  sure  all  the  set  voltage  points  are  set 
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ASTRON 

CORPanATION 


9  Autry 

Irvine,  CA  93718 

[7 14J  458-7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALtTY  •  RIIGGED  »  REUABLE 


SPECIAL  FEATQRES 


MODEL  VS'SOM 


SLSE 


RS-L  SERIES 


SOLID  STATi  ELECTRONICALLY  REGULATED 
FOLD-BACK  CURRENT  UMfTING  Protects  Powef  Supply 
fror^  excessive  current  &  conlinoous  shorted  output 
CftOWBAfi  OVER  VOLTAGE  PROTECTION  on  all  ModeJs 
exo&pl  RS-3A  RS4A.  m^  Ra4L  KS^L 

MAfNTAIN  ftEGULATiON  &  LOW  WPPL£  at  kiw  line  input 

Voltage 

HEAVY  DUTY  HEAT  SINK  •  CHASSIS  WUNT  FUSE 

THREE  CONDUCTOR  POWER  CORD  c^xcepl  for  RS-3A 

ONE  YEAR  WARRAMTY  •  MADE  IN  U.S,A. 


PERFORMANCE  SPECIFICATIONS 

•  INPtJT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  t3J  VOC  ±  0=tS  votte 
(Intemalty  Adjustable:  1M5VDC} 

•  RtPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
Mm  line) 

•  All  units  available  in  220  VAC  mput  voltage 
(except  for  SL-I1A) 


MOOEL 


Colors         CantlnuBut 
Guy     Black    Dsty  Mmps) 


•  LOW  PROFILE  POWER  SUPPLY 
SL-tIA  «  •  7 


fC5* 
(Ampsl 


11 


Size  fINI 
H^W^O 


2?4  X  7^  X  9f% 


CinUfiLJDtiS  JCS*  SIzeflNI 

MODEL  DotylArap)  lAmpsl  H^W-D 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  3'^x6ygx7Vi 


flS'5l 


3*^  X  6V*  X  7'/* 


ShfppEng 


11 

Shlppinq 
WL  jibs] 


6 
7 


1 
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■&■ 

1 
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- 
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P 

RM  SERIES  MODEL  RM-35M 


19"  FtACK  MOUNT  POWER  SUPPLIES 

Continuous 

Duty  lAmps] 

9 

25 

37 

50 


MODEL 

RM'12A 

RM-35A 

RM'SOA 

RM^eOA 

Separate  Volt  and  Amp  Meters 

RM^12M 

RIV1-35M 

RM-50IV! 

RM^eOM 


g 

25 

a7 

50 


lAmpsI 
12 
35 
50 
55 

12 
35 

55 


Size  UNI 
HxWxD 

5^Ax19x8^i 

SW  X  19  X  \2h 

5V4  X  19  X  12^ 

7x19x1216 

SVixIQxaV^ 

5V.x19x12'i^ 

5%  X  19x12*^ 

7x19x12 'A 


8hipj)inD 
WL  iTbs.l 

16 

50 
6D 

16 
38 
50 
€0 


RS-A  SERIES 


MODEL  RS-7A 


MOIEl 

RS-3A 

^-4A 

l^-5A 

RS^7A 

RS-7B 

RS^IOA 

RS-12A 

RS'12B 

f&20A 

RS-35A 

RS-50A 


Eolevi 
Gny        Bijch 

ft 


•  t 

*  « 


CHtillMt 

Oitf  (Aapi] 
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3 
4 
S 
5 
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9 
9 
16 
25 
37 
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(Aapi) 
3 
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5 
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Sizi  (IN) 
H  X  W  xO 

3  X  4^  X  5^ 
3%  X  6^  X  9 

Z%  X  BVk  X  7% 
m  X  BVj  X  9 

4  X  7'^  X  10^ 

4  X  7^^  X  loy^ 

4^^  X  a  X  9 

4x7V2  X  10'/- 

5  X  9  X  %m 
5x11  x11 

6  X  13^  X  11 


SWppJif 

Wl  [IfelJ 

4 

7 
9 
10 

11 
II 
13 

ia 

27 

4B 


RS*M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  voJt  ^M  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS'20M 

RS-35M 

RS-SOM 


C»itiiiiit 
Dill  (AHfit 

« 

16 
25 
37 


12 

20 
35 


Stzt  (lli) 
ixWx  I 

4'^  x  8  X  9 

5  X  9  X  lOVj 
5x  11  X  11 

6  X  \3\  X  11 


Shi^pfii 
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13 
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VS-M  AND  VRM-M  SERIES 


MODEL  VS-SSM 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustalsle  from  2-15  volls  ■  Current  limit  adpsbJMe  tram  1.5  amps 


toRjJJLoarf 

HDDEl 

VS-12M 
VS-20M 
VS-3&M 
VS-50M 


ConlUieii 
intf  (Aapil 

@118V0C  @10VDC  @SVD€ 

9               5  2 

16               9  4 

25              15  7 

37             22  10 


Vifiable  rack  mount  power  supplies 
VRM  35M  a  15 

VRM-50M  37  22 


7 
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@13.&V 
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RS-S  SERIES 


Built  ifi  speaker 

MODEL 

RS-7S 
RS-10S 
RS'12S 
RS^20S 


Gray        Stack 
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Cenlrnviui 
Durr  (Anr|it) 
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7.5 
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1CS— ifitmnineni  CommunlcaJkm  Service  (50%  Duty  Cycle  &nin,  on  5  min.  off) 


CIRCLE  16  ON  READEfl  SCRVICC  CARD 


W  rPR   CIROJITS 


>TTERVr~C|~|    I      C4     I       KEYDW        PORTfiSLE  PACKET 
.SENSE    cff^^\V^'^^Yc2  SOL  OR      CONTROLLED 


Q^g     b^   FAR   CIRCUITS 


correctly.  The  controller  is  now  ready  lo  be 
mounted  in  the  box. 

Attach  the  battery  sense  line  to  the  posi- 
tive battery  post  on  the  battery.  Do  not  at- 
tach  it  to  any  oiher  point  Then,  attach  the 
panel  sense  line  to  the  output  of  the  solar 
panel,  making  sure  you  have  connected  it  on 
the  anode  side  of  the  blocking  diode,  DL 
The  blocking  diode  ts  used  so  the  panel 
sense  circuit  will  not  be  fooled  by  the  volt- 
age output  of  ihe  balleries.  The  10.5  voltage 
sensor  portion  of  the  circuit  is  not  required; 
it *s  just  as  an  added  feature.  The  charge  cir- 
cuit will  work  without  it,  but  I  use  it  as  a 
**day-night"  switch.  See  Figure  8. 

Operation  of  the  controller  is  fairly  sim- 
ple. As  long  as  the  panel  sense  voltage  is 
above  10,5  volts  the  circuit  is  active.  If  the 
panel  sense  voltage  falls  below  10.5  volts, 
then  RYI  is  disabled*  thereby  preventing 
any  charge  voltage  to  the  batteries.  When 
the  voltage  from  the  solar  panel  rises  to 
above  10.5  volts,  RYI  is  connected  between 
the  collector  of  Q3  and  the  coil  of  RY2, 
which  allows  any  charge  voltage  from  the 
solar  panel  to  flow  when  requested  by  the 
coniroUer  circuit 

When  the  battery  post  voltage  falls  to  12J 
volts,  pin  2  of  the  LM339  comparator  goes 
LOW,  thereby  turning  on  RY2,  allowing 
current  to  flow  from  the  panel  to  the  batter- 
ies for  charging.  When  the  battery  post  volt- 
age reaches  14.5  volts,  pin  I  of  the  339  will 
go  LOW,  turning  off  RY2.  The  *'float  chaige 
level"  is  14.5  volts  for  most  lead-acid  batter- 
ies* 

General  InformafiOQ 

The  total  weight  of  both  boxes  is  33 
pounds*  fijlly  loaded,  TTiis  weight  is  a  bit  ex- 
cessive, but  you  have  a  rugged  and,  for  the 
most  part,  weatherproof  unit  that  can  be 
placed  in  any  localion  desired,  like  under  a 
lat^e  boulder,  bush  or  tree,  and  it  will  pro- 
vide signals  to  reach  from  your  remote  loca- 
tion to  the  next  digipeaten 

For  an  antenna  I  use  a  modified  Hustler 
CG-144  5.8  dB  mobile  whip  to  which  I  have 
attached  three  radialii.  This  antenna  is  then 
mounted  on  a  5-foot  section  of  TV  mast 
Three  other  5-foot  sections  are  added  to  give 
a  total  height  of  20  feel,  which  can  be  placed 
in  the  rocks  or  self-supponed  with  some  ny- 
lon rope.  For  coax,  a  good  choice  is  RG-8/x 
mini-foam,  as  it  is  quite  flexible  and  has 
good  characteristics  at  this  frequency.  For 
the  two-conductor  cable  between  the  two 
boxes,  use  a  good  quality  cable  which  has  a 
heavy  outer  sheath,  I  also  use  this  type  of  ca- 
ble between  the  box  and  the  solar  pancL  For 
all  power  connections  I  use  4-pin  micro- 
phone connectors.  This  type  of  connector 
provides  screw  mounting,  which  gives  secu- 
rity in  remote  locations  where  other  types  of 
connectors  could  be  pulled  out  by  animals 
walking  by.  For  this  reason,  do  not  use 
phono  type  connectors. 

For  extra  weatherproofing  protection,  you 
can  cover  the  boxes  with  a  small  tarp.  This 

Figure  9.  PC  hoard  and  parts  placement. 
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TURN  YOUR  BASE  AND  MOBILE  RADIOS 
INTO  A  PHONE  SYSTEM  WITH  ONE  OF  OUR 

LOW  COST  INTERCONNECTS 


CS-900  CONTROL  STATION  INTERCONNECT 


Contfol  Station  Interconnect 

MODEL  CS  Wf> 


•       • 


Q  -  •   • 


The  CS-900  is  voice  activated  and  can  be  used  simplex  or  througli  any 
remotely  located  repeater.  The  standard  Va  Second  Electronic  Voice 
Delay  totally  eliminates  syllable  or  word  clipping  and  results  in  unsur- 
passed simplex  performance.  The  only  required  connections  are  to  the 
Mic  and  Speaker  jacks  of  your  simplex  transceiver. 


CS-700 
INTELLIGENT  INTERCONNECT 


CS-800 
FULL  DUPLEX  INTERCONNECT 


The  CS-7G0  is  for  simplex  opera- 
tion and  offers  selectable  VOX 
Enhanced  or  VOX  Controlled 
Sampling.  Sampling  allows  the 
mobile  operator  to  have  positive 
control  at  all  times.  The  CS-700 
requires  an  internal  connection  to 
the  discriminator  of  your  simplex 
transceiver. 


The  CS-800  will  operate  Full  or 
Half  duplex  and  also  has  a  built-in 
Repeater  Maker.  The  two  trans- 
former hybrid  provides  superb 
trans-hybrid  isolation.  The  only 
required  connections  are  to  the 
Mic  and  Speaker  jacks  of  your 
dual  band  transceiver. 


CS-900  STANDARD  FEATURES:  •  Vz  Second  Electronic  Voice  Delay  •  90  memory  speed  dialer  •  Redial 

•  Single  or  multi  digil  access  codes  •  Toll  Restrict  •  Built-in  programming  keyboard  and  display  •  Regenerated 
tone  or  pulse  dialout  •  Remote  base  mode  •  Land  to  mobile  selective  calling  •  Ringout  on  1-9  ring  •  Line  in 
use  detect  •  Call  waiting  •  Hookflash  •  CW  ID  •  And  more! 

CS-700  and  CS-800  STANDARD  FEATURES:  •  9  memory  speed  dialer  •  Rediai  •  Single  or  mulli  digit  access 
codes  •  Toll  Restrict  •  Built-in  programming  keyboard  and  display  •  Regenerated  tone  or  pulse  dialout 

•  Ringout  on  1-9  ring  •  Line  in  use  detect  •  Call  watting  •  Hookflash  •  CW  ID  •  Auto-Setup  and  more! 


Available  Through  Ail  Authorized  Amateur  Dealers 


® 


Connect  Systems  Inc.      toii  Free: 


CSl  IS  a  regisiereti  traaemarh  of  Connect  Syslerns  tnc. 


2064  Eastman  Ave.,  #113  •  Ventura.  CA  93003 
Phone  (805)  642^7184  •  FAX  (805)  642*7271 


(800)545-1349 

CfRCLi  12  ON  READIR  SERViCf  CARD 


will  also  shield  the  boxes  from  any  direct 
sunlight.  Also,  mm  both  boxes  lo  where  the 
heal  sinks  are  facing  nonh,  or  are  in  the 
shade  ail  the  time. 

The  boxes  should  be  painted  with  a  good 
quality  rust  inhibitor  paint.  The  bottom  and 
the  side  on  which  the  large  heat  sinks  are 
mounted  should  be  a  flat  black  finish.  Other 
areas  should  have  a  light-color  finish  to  help 
re  n  eel  heal. 

The  dual-battery  setup  will  provide  plenty 
of  backup  power  in  case  of  poor  voltage  out- 
pu!  from  the  solar  panel  due  to  clouds, 
smoke  or  haze.  I  have  run  a  test  using  just 
the  fully  charged  batteries  alone«  with  no 
charger  in  ihe  circuit.  When  [  sei  the  TNC  to 
beacon  one  line  of  text  every  10  seconds, 
and  the  HT  to  full  power  of  2.5  watts  out,  il 
ran  for  five  days  with  only  a  half  volt  (0.5V) 
drop  through  the  test  period.  There  is  no  rea- 
son you  cannot  use  jusi  a  single  battery  in- 
stead of  two.  The  total  package  would  be 
lighter  by  about  15  pounds. 

Operation 

The  system  should  be  set  up  before  you 
transport  it  to  a  remote  location.  Plug  your 
terminal  into  the  RS-232  I/O  port  on  the 
HT/TT^C  box,  then  apply  power  to  the  sys- 
tem by  plugging  in  the  power  cable  from  the 
battery  box. 

The  following  parameters  are  for  the 
TNC-2  type,  for  unattended  digipeater  ser- 
vice: 


CONOK'OFF: 
TXDELAY=50: 
USERS^: 
HTCM5N 


DWAIT^O: 

DlGl=ON! 
MON=OFF: 


Unplug  the  power  cord  and  disconnect  the 
terminal.  You  are  now  ready  to  use  this  sys- 
tem when  needed. 

Whatever  HT/TNC  and  battery  combina- 
tion you  use,  it  will  have  to  be  a  special  de- 
sign to  fit  your  needs. 


Integrated  Cirtult 

m 

U2 
U3 

U4 

Transistors 

Q1.Q4 

Q2 

Q3 

Diodes 


Parts  List  for  Sofar  Cor>troller 


LM339  voltage  comparator 

4011  CMOS  quad  two-input  NAND  gate 

12  volt  voltage  regulator 

5  volt  voltage  regulator 

General  purpose  NPN  (2N2222, 2N39a4.  etc.) 
General  purpose  PNP  (2N3905.  etc.) 
TtP31  NPN 


RS27^1712 
RS276-2411 
RS276-1771 
RS276^1770 


RS276-2017 


01 

Silicone  50V  at  6  amps  C1N5400,  etc.) 

D2,D3 

1I140O1 

Resistors 

R1.R2.R3 

20  kllohm  1 5-tuffi  trimmers 

R4,R5,R6.R7,R8,R9 

1  megohm  1/4  watt 

R10,R11,R12 

220  ohm,  1/4  watt 

R13,R14,R15.R16.R17 

lOOkiohm,  1/4  watt 

R18,R19,R22 

47  M  ohm,  1/4  watt 

R20 

lOkilohm,  1/4  watt 

R21 

2.2  kilohin,  1/4  watt 

Capaclton» 

C1.C2 

10  iiF,  35V  electrolytic 

C3,C4,C7 

0.1  jiF,  50V  disc 

C5.C6 

1  fiF,  35V  electmiylic 

Relays 

RYt 

12V  DPDT  (16-pin  DIP) 

RY2 

t2V  DPDT  {10  amp  contacts) 

Batteries 

BT1.BT2 

12V  at  14  Ah  motorcycle-type  or  gel-c 

RS271-340 


RS27  5-245 


CircuEt  boards  are  available  from  FAR  Circuits,  t8N640  Field  Court,  Dundee  IL  60118  tor  $8 
plusS1.50S&a 


This  article  is  intended  as  a  simple  guide. 
Any  comments  are  welcomed,  and  a  SASE 
will  be  appreciated  for  any  return  com- 
ments, H 
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TOLL  FREE  ORDER  L1N£   1-aa(i34#^3144 
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NEW?Tonc-Mi.  niet"  Touch  Tone  Decoder 


Hmui.-'       apn» 


a- 
Mi 


JtiHi.-h^Wie'r-  T\t  tA  t\iii 


MoTron  Electronics 

310  Garfi«W  St..  Suite  *  4  Eugene  OR  97402 

tnfo:(503>  687-21 18 
Of^efs:f800)  338-9068  •  Fax:  (503)  687-2492 

DeoDc^  arn3  c^s^ay  Touc*i  To#»s  Ifom  a  tetephcme,  lape 
recorder,  scanner,  or  nearly  arry  aiJt^  source,  /  t^  di^ 
LCD  di^ptav,  SO  degil  scrollable  bu^ef  ^  Higii  mp^&i 
daoocfirg^  up  lo  25  digits  per  second  /^  SutCl-Tn  sp<?aker  / 
W  baitftfy  or  cxtemat  power  /  Moiai  case  ^  TM-VS  PLUS 
inc^iKJes  RS'232  oulpul  and  Software  fof  gptional  autom^lic 
dace/time/nurnbef  loggrng  uaina  your  IBM  CompaUblo 
computer  /  BaU^ry  and  aud^o  cabks  jncbded. 

TM-t6Siand^rd  Model  $169    ^5558^ 

TM-16  PLUS  RS.23ZMDdcEwiihSof(wire  $239      $290. 

PS-12  AC  Power  Adapter  SI  0 

S/H  S5  USA/Can aJ  a.  $1 5  Fomign 

30  day  aoBfly  back  gimmiled  T17  «£  no  rilkt 
VbA.  If  MtnGMrd  A  AfeicrnA  Eipr^  Aco«^<«d 


KaGOiD  for  Konfrrnks  w/V5  rom 
PkGOlD  for  AEA  PK  88,232,2232 

Invest  in  the  GQLD  standard  today! 
Easy  operation  with  incredible  power  I 

•  Conferencing  •  Bqckground  File  Transfers 

*  Robot  CQs  •  Logging  •  Macro  Files 

*  Automafic  QTH/QSl  Exchange 

•  Advanced  Text  Hondling 

•  95  page  Manual 

•  Extensive  Hetp  Systefn 

♦  Quick  Reference  Guide 

•  Nothing  Else  Comes  Close 

•  Otity  S79.95  plus  S5  s/h 


ixigum  Nigud 
CA  92607 


InterFleK  m  Systenns 


OL 


o 


3 
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VISA 
MostefCofd 

Cdleitwfi*'  '    ■ 


Phone  714  496-6639 
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COMMODORE/AMIGA 


C 


fifftJu^^efT  o^P5 


'Xi^  *OES 
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sized 


Cz  ^      •  MICROCARD  FAST  RAM 

^  PCMCIA  MEMORY  CAAO- 

Moocvd  by  MKrowDftts  Ud  oBeti  143  lo  4  milimi 
FAST  FlAM  via  ihe  AiGOtyAlZOO  PCUCIA  Sltet.  tNs  crafi 
mcvTwy  nxKhie  autoHSorifigLfrH  al  bOOl  dm*.  I«$irit>g  rtwsl  d  tt» 
■ntrftial  c*Mp  RA4ft  tz«e  fpr  m^^gr  pfoce-ssmg.  ^lo  bathmrc  or 
fiotiMpr*  qoAguialtonsarv  need«j  and  ftcpgntvm  b  BUtan^x:. 
Mxracard  u  available  as  PCMCIA  m«rnafy  fl»dMl««  «■  2  and  4 
mc^  H  «Nr  l»«lt  pnce  avuiaUe  «nywh#f », 

2  nwg^iyte  ifjgiadie  PCMCIA  g^rf     r...„.»xx. SI34J6 

4  megabyte  x^grmiB  PCMCIA  cand    ^^  ...Sas  J5 

•  ADVANCED  AMIGA  ANALYZER  • 

A  camplote  diagnostic  har^Jwar^  and  soMware  anaJyj&r  for  all 
Amigap.  Qrv£^$  display  s[atus  of  ^11  tS&[a.  trijflamJ&sion/'signaFs,  ijie 
ability  to  tesi  the  inlegnly  o(f  any  dilik  drive,  checks  laJl  porta,  butter 
chipa.  aliginmont  and  }oyslick/iT>DUB.p  Saftware  auTomatK^I^  lalla 
^hm  errors  are  fnimd  and  ihi&ch%ia  rMporisJble.  85%  to  90^'^  of  tho 
probrams  presenEed  to  Service  cantafi  nro  lound  wflth  (his  anstyzer. 
Simply  plu^  the  ratifies  imn  any  Ajni(}a  port.  Thii  is  a  aophis[ic^cd 
diagnQstic  urut  ie«d  by  Anniga  repair  cantars  worldwjde £79.95 

•SWITCH  nT-1.3«,0  ROM  SELECTOR  • 

TOP  SELLING  aloctronc  ROM  wtodDf  by  CdkiwI  Up^ades  inc. 
■Ibw^  ioi-  conpaiiHlrty  of  ALL  your  wttwe  Auh^naticaiH  sMtch 
bctwetr)  1  3  or  3.0  HOU  Ironi  yout  Iwyboard.  Buit-in  Ep&ak^.  DtiU 
not  onrlap  ttw  68000  i±i|i  No  Midering  LDw^s:  priced  beyiwd 

aaActi  tvaiWjIe,  Instfuc&irB  abided. .     £29.95 

«  Buy  tfia  Sw*ch  H  witfi  the  1.3  ROM  if^wiF  ...^ O  S47.50 

-3uy1htS««Cfaliiifliaw^QGH0Ms|pgBKS» •  $56  JS 

Tht  tlUvnale  t3«i^ 

*  Buy  Hi*  Swidi  IB  wih  a«  1^  anJ  JM 


for  ifaCtn'"' 


/ 


Grounds 


puny 


,  0  f79.9S 


•  AMIGA  TROUBLESHOOTEH  • 

flc4H4ed  JtB\  ^^93,  a  laiqwr  innijlHhcidAO  guktt  tsr  Itv  Amga 
&O[V7000  «fl3l  a  hgh  CLPff  rate  T>^  dis^rvntic  tod  wfl  InJy  save  you 
Ism  or  money  wmi  down  lime  by  ahmrng  you  «hicti  pkig-in  d^»  to 
chafig«,  ft'muck  and  ea^  to  iifi« ._, _.„ „ ..$9.95 


AMIGA  CHIPS 


■  1.3  KlcJtitan  flow  5^1.95 


BS2D  CEA  <2lMKz}. 


■  ild'lllhriilHhIlrii-lrBa 


m  6670^036  keyboard  controf  chip 

•6:373  Super  Pern! fie _,,.,. ,....,,, 

•  2  05  ftOf^  Uew,  latest  nevision  for  high  danaily  drivpa 

•  B3J2A  Agnus  with  FREE  Amifla  Troubleahootor. 


\*.*i  'X'^' 


...S9,95 

33^.95 
.539.25 


Lightning  and  EH/IP 
Protection 


SECOND     EDITION 


A  comprehensive  hands-on  guide  to  proper  grounding 
installation,  measurement  and  maintenance  for  direct 
lightning  striice  survival.  Over  100  pages  with  new 
Informative  "how-to"  charts,  graphs  and  pictorials.  From 
higt)  rise  to  mountain  top,  for  radio  sites  and  computer 
LANs,  this  is  a  must  read  bootc.  , 

Only  $22.95  (includes  first  class  postage).  ' 


fUQtraiOard] 


THE  GRAPEVINE  GROUP  INC. 

3  Chestnut  Street,  Sutlren,  hTY  1090t 

OFIOER  LINE  t-900<292^744S 

CUSTDM  SERVICE:  §14^168^4242 

91 4^357-2434  Hout^  ^-$  EJ  U^  F*l:  91 4-3S7-G243 

Wa  S^ip  Worfdwida  1S%  Bvstociirng  Prices  Subfact  to  Changn 


DISCOVER 


ORPORATION     <8> 


CIRCLE  192  ON  READER  SERVICE  CARD 


(800)  325-7170  ■  (702)  782-2511  ■  FAX:  (702)  782-4476 
2225  Park  Place  ■  P.O.  Box  9000  ■  Minden,  NV  89423-9000 
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Introducing  The  ERA  Microreader 


\    A^DDI  ir"ATiriMC  Bf'f^fn^s  Most  Popular  Self  Contained 
\/£  l"r  LIn-AI  IUIvO  Decoder  Is  Now  Available  Here 


INC. 


In  The  USA! 


Price 
$249.99 

+  $5.00  s/h 


The  ERA  Microreader  is  a  compact,  sejf  contained  de- 
coder that  works  without  computers,  programs  or  any 
special  Interfaces.  Simply  patch  into  the  speaker  line  and 
turn  on.  There's  no  computer  hash  to  hide  the  weaker  signals,  and  what's  more^  the 
Micreoreader  works  even  with  simpJe  homebrew  equipment  and  in  the  smallest  of  shacks. 

The  Microreader's  performance  stems  from  careful  filter  design  and  a  fast  processor  that 
performs  drgitaE  noise  blanking,  synchronous  sampling,  error  correction,  auto  Baud  trate 
etc.  For  CW  there's  even  a  real  time  text  editor  to  correct  mistakes  made  by  the  sender. 
The  Microreader  has  its  own  sixteen  character  scrolling  display,  bargraph  tuning  and  shift 
indicators,  decoded  messages  can  be  transferred  to  your  computer  or  serial  printer  via  the 
buill-in  RS232  port 

The  code  tutor  facility  in  the  Microreader  is  renowned  as  one  of  the  test  and  allows  both 
send  and  receive  practice.  Full  control  of  speed,  spacing  and  text  type  is  provided,  and  an 
auto  repeat  allows  you  to  check  the  results,  or,  just  plug  in  your  key  and  see  what  your 
sending  is  realiy  like! 


V: 


v; 


•  No  computer  or  other  equipment  needed. 

•  Easy  to  use;works  even  with  simple  rigs, 

•  Decodes  hand  or  machine  CW  5-60  wpm. 

•  RTTY  45/50/75/1 00  Auto  Baud  1 70/425/ 
850  shifts 

•  Amtof ,  FEC  (SitOf  B)  Navtex. 

•  Code  tutor  for  tioth  send  and  receive. 

•  RS232  senaJ  communl cations  port. 

TO  ORDER  CALL  TOLL  FREE 

1-800-925-4735 

For  Information  call  704-543-4766 

Enterprise  Radio  Applications  Inc 
PO  Box  3144 
Charlotte  NC  28210 
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Number  6  on  your  FeecfE>ael(  card 


16  Tips  For  Using 
PCB  Layout  Software 

You  can  do  things  differently  when  you  design  a  PCB  on  your  computer. 


by  Jim  Tarchlnski  N8PTG 


Fewer  and  fewer  prinEed  circuit  boards 
(PCBs)  are  laid  out  by  hand  these  days. 
The  reason  is  simple:  More  and  more  hams 
are  using  computers  to  create  the  artwork 
for  iheir  boards. 

There  are  many  reasons  for  this  trend 
away  from  hand-taped  artwork,  but  there 
are  two  main  ones.  First,  prices  for  PCB 
layout  packages  are  only  a  fraction  of  what 
they  were  just  a  few  years  ago.  In  fact»  there 
are  even  a  few  shareware  programs  floating 
around  that  allow  you  to  lay  out  a  board  on 
your  computer  (see  the  sidebar).  Prices  are 
definitely  in  a  range  that  is  affordable  to 
most  casual  PCB  creators. 

The  second  reason  layout  programs  are 
becoming  so  popular  is  that  they  can  short- 
en the  lime  it  takes  to  design  a  board  from 
scratch.  This  is  especially  true  if  the  soft- 
ware can  automatically  route  the  traces,  or 
check  your  traces  against  a  network  connec- 
tion list  (neiiist)  generated  by  a  schematic 
drawing  program. 

Like  any  other  change,  however,  going 
from  hand-taped  to  computer-created  art- 
work requires  you  lo  change  your  thinking 
somewhat*  There  arc  some  things  that  can 
be  done,  or  even  should  be  done,  different- 
ly. I*ve  learned  a  few  tricks  in  the  year  or  so 
thai  Tve  been  using  a  layout  program,  so 
Pd  like  to  share  some  of  them  with  you. 
This  article  offers  16  tips  to  help  you  make 


a  smooth  transition  to  creating  computer- 
based  PCB  layouts. 

Tip  #1 

Before  you  even  begin  to  lay  out  a  board, 
give  some  thought  to  how  it  will  eventually 
be  mounted.  If  you  bought  an  enclosure  at 
the  last  swap  meet  that  will  work  perfectly, 
you'll  need  to  consider  this  up-front.  This 
could  influence  your  selection  of  compo- 
nents or  your  decision  on  the  layout. 

Tip  #2 

Except  for  the  tip  I  just  mentioned,  don't 
decide  on  a  board  size  until  you  make  an 
initial  layout  and  get  a  rough  idea  of  how 
much  board  area  is  required.  Once  you 
have  a  good  handle  on  ihis,  be  sure  to  select 
either  a  standard  PCB  size  or  the  size  of  a 
remnant  you  have  on  hand.  After  all,  why 
cut  a  larger  board  down  to  size  if  you  don*t 
have  to? 

Tip  #3 

Don't  choose  a  double-sided  board  un- 
less you're  forced  into  it.  Start  by  mnjiing 
traces  on  the  solder  side  only.  If  you  run  in- 
to too  many  intersecting  traces  you  can  al- 
ways switch  to  a  two-sided  board.  Ji's  often 
surprising  how  many  traces  will  fit  on  only 
one  side,  especially  if  your  layout  program 
has  an  excellent  *'aulo-route''  algorithm.  It's 


also  worth  remembering  that  jumper  wires 
can  frequently  get  you  out  of  a  bind  on  a 
single-sided  board  (and  even  on  some  dou- 
ble-sided ones!). 

Tip  #4 

When  possible,  place  mounting  holes  at 
half-inch  increments  from  one  another. 
Then,  when  you  go  to  drill  the  mounting 
holes  in  the  project  case,  you'll  find  that  it's 
much  easier  lo  mark  off  half-inch  distances 
than  an  odd  number  of  0.1 -inch  increments, 
the  step  size  that  most  programs  use. 

Tip  #S 

For  dual-sided  boards,  be  sure  to  write 
"Solder  Side"  and  "Component  Side''  right 
on  the  layout.  This  will  help  you  later  on 
when  you  have  to  determine  the  orientation 
of  the  clear  artwork  against  the  board.  See 
Figure  1. 

Ttpm 

Il*s  also  a  good  idea  to  write  the  date  and 
a  version  number  right  on  the  artwork — 
preferably  on  both  sides  of  the  board.  This 
helps  you  keep  track  of  multiple  versions  of 
the  same  project.  I  got  hit  by  this  once,  and 
it  took  me  nearly  an  hour  to  figure  out  that  I 
had  accidentally  used  an  old  version  of  my 
artwork  on  the  bottom  side  of  the  board! 
See  Figure  2. 
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Figure  I .  Tip  #5. 
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Figure  2.  Tip  #fi* 
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You've  bought  our  replacement  batteries  before 

NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


MONTHLY  DlSCOUrvrS  APPUCASLE 
TO  END-USEKS  ONLY 


SPECIAL  OF  THE  MONTH 

10%  OFF  POWerpaC+^Extifm  fewerpac+  allows  6-10  Times  More  Talk  Time 


YAESU/MAXON 


FNB'2 
FNB'3/3A 
FMB'4 
FNB-AA 
-FNS-1CKS> 
FNB-12 
FNB  1Z(S^ 
FNB-17 


lOSv  r-     eOO  MAH 

9.6v  £  1  aOO  MAH 

12V0     750  MAH 

I2v#  tOOO  MAH 

7,2v@  rOOOMAH 

500  MAH 

eOO  MAH 

600  MAH 


I2v  ^ 

12v  @ 

7.2v  @ 

equiv.  to  FNB-11  (V*"  s^iorter) 
*S3rne  size  case  as  FN8-12 
*FNB-25         7.2V  @     600  MAH 
FNB'36  7.2 v@  1 000  MAH 

•FNB'26A        23)f  @     SOO  MAH 
'Same  size  as  FNB'2 6  cqse 

FNB27  I2v^     600  MAH 

"FNe27S       T2v@     800  MAH 
-*i^  i"  longer  than  FNB27» 


' 


PowerpacH-  (12  volt  (?  4  Amps) 
will  allow  you  to  power  your  hand 
held  radio  and  portable  cellular 
ptione  for  6  to  10  times  longer 
than  a  typical  nicad  battery  pack. 

Powerpac+  (6  volt  @  10  Amps) 
for  extended  use  with  camcorders 
allcMs  5-7  hocifs  of 
recordi*ig  time. 

Powerpac+  includes: 

•  Heavy  duly  pooch  and  belt 

•  6  volt  @  10  Amps  or  12volt  @ 
A  amps  lead  acid  battery 

•  A  charger  for  charging  at  home 
(optional  chargifig  cofd  for  caf, 
boat  Of  plane). 

•  Aji  adaptor  of  yoyr  choice  fon 

•  Cellular  phones 

•  Camcorders 

•  Hand  held  radios 


t* 
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FINALLY.  »ONE  CHARGER  THAT  CHARGES  ALL  BATTERIES 


By  simply  switching  prug-in  cups,  the 
MasterCharger®  will  charge  any  Yaesu, 
Motorola,  Icom,  Kenwood,  Allnco,  etc. 
radio  battery. 

MasterClurgcr  I 

•  A  constant  cufrent  rapid  diarger  utilizing  a  SANYO  SI-lOl 
Micropfoeessof  base  concrol  unit  whicJi  uses  a  negatfve 
deJta  V  technique  to  determine  when  the  tysttery  is 

fully  charged. 

•  Works  with  an  AC  adapter  (1  ?5v  AC  or  220v  AC)  as  well  as 
v^th  a  cigarette  tighter  adapter  cord  in  a  car,  boat  or  plane. 

MasterCfiarger  If 

•  Can  charge  any  Micad  battefy  from  6tf  ro  13.2v 

•  1 1 5v  or  220v  AC  adapter  induded. 

•  Utilizes  a  ts^)^  charge  prindpie 

•  Can  charge  a  battery  in  5  to  8  hours,  then 
automatically  goes  *nto  a  reduced  current  state. 


— s^-W^ 


MANUFACTURED 

IN  U-S-A-  BY 

W  &  W  ASSOCIATES 


■p^<. 


wr^ 


»lef  tax.  Add  H.OO  for 
pottage  dfid  handling. 


Prunes  and  sfMiicifications  subji^cr  to  change  without  notio©. 

^  SOURCE  FOR  ALL  YOUR  COMMUNICATION 

BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N,Y.  11354 


MADE  IN 

THE  U.S. A. 

SEMD  FOR 
FREE  CATALOG 
AND  PRICE  UST 


WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE  PL£ASE  INQUIRE 

In  U.S,  A  Canada  Call  Toll  Free  (800)  221-0732  •  In  NYS  (ff8)  961-21D3  •  FAX:  (718)  461-1978 
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Figure  3.  Ttpw/, 


Figure  4.  Tip  ^8. 


Figure  5.  Tip  M9. 


TiF#7 

Most  hams  don't  place  a  silk-screen  layer 
on  iheir  boards*  In  its  place,  consider 
putting  important  information  right  on  ei- 
iher  the  top  or  bottom  copper  layers.  If  you 
have  the  room,  component  names  and/or 
values  are  often  conveniem  to  have  rishi  on 
the  board.  See  Figure  3. 

Tip  #8 

Try  to  mount  all  IC  packages  in  the  same 
direction,  unless  this  violates  one  of  the 
other  rules  mentioned  above.  If  you  are 
forced  to  mount  one  IC  '*upside-down,"  be 
sure  to  clearly  mark  pin  #1  on  both  sides  of 
Ihe  board  {Tip  #7),  See  Figure  4. 

Tip  #9 

Change  the  schematic  whenever  it  helps! 
ITs  amazing  how  many  people  seem  to 
think  a  schematic  is  set  in  stone  when  they 
get  10  the  layout  phase  of  a  project.  If  you 
can  redefine  connector  pin  numbers,  or  use 
one  IC  gate  in  place  of  another,  it  frequent^ 
iy  simplifies  the  board  layout.  Just  be  sure 
you  go  back  and  update  to  print  so  you'll 
remember  that  you  made  the  change  later 
on. 

Although  I  don't  recommend  it^  some 
people  lend  to  take  this  tip  to  an  extreme — 
they  actually  lay  out  the  board  before  they 
draw  the  schematic.  See  Figure  5. 

Tip  #10 

Now  here's  one  that  is  really  simple,  but 
again,  it's  surprising  how  many  people  nev- 
er seem  to  think  of  it.  Remember  that  all 
pads  do  not  have  to  be  the  same  size,  not 
even  all  the  pads  for  a  single  component.  If 
you  need  extra  room  (to  lay  a  high  current 


trace,  for  example)  make  some  of  the  pads 
smaller.  This  is  especially  true  for  unused 
pads,  which  you  may  even  be  able  to  elimi- 
nate complciely.  See  Figure  6. 

Tip  #11 

Several  limes  during  the  design,  print  out 
an  exact-size  copy  of  the  layout,  being  sure 
to  include  the  silk-screen  layers  even  if  you 
won't  be  using  them.  Place  the  actual  com- 
ponents on  this  printout  to  make  certain 
there*s  adequate  space  for  everything.  Pay 
particular  attention  to  large  capacitors, 
mounting  holes  for  connectors,  and  any 
components  whose  templates  you  created 
yourself. 

Also,  be  sure  connector  pin  numbers  line 
up  correctly. 

If  you  designed  for  a  male  DB25  connec- 
tor, but  the  layout  software  put  down  a  fe- 
male DB25,  your  pin  definitions  are  not  go- 
ing to  be  what  you  expect 

Tip  #12 

Place  extra  pads  on  unused  connector 
pins  or  IC  gates.  You  may  not  have  a  need 
for  them  later,  but  if  your  initial  design 
doesn't  work,  they  will  make  it  much  easier 
to  modify  ihc  board  ftirthcr  down  the  line. 
You  may  even  want  to  include  pads  or  com- 
ponent space  for  any  "upgrades"  that  you 
might  want  to  wire  in  later.  See  Figure  7, 

If  you  don't  use  through-plated  holes  (as 
is  the  case  with  most  hams),  make  certain 
that  all  the  traces  you  run  on  the  top  layer 
can  be  soldered  to  the  components  on  the 
lop  layer  For  example,  straight  PCB- 
mounted  connectors  are  frequently  encased 
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Computer  Design  Aids 

Commercial  Packages 

Tango 

Accel  Tech  no  fogies.  Inc* 

6825  Flanders  Driv6 

San  Diego  CA  92121-2986 

(800)  463-0680 

DQCAD 

D^ign  Computation 
Rl.  33  Shemian  Square 
Famningdate  NJ  07727 
(903)  938-6661 

OrCAO 

OrCAD  Systems  Corporation 
3175N.W.  AloctekDrive 
HillSfeOfD  OR  971 24-71 3S 
(503)  690-9881 

Share  wars 

(Most  programs  ar€  aval  table  on  eleefronlcs- 

oriented  BBS  systems  across  the  country.) 

PC  Trace 
PCB 

PGB_SRCS 
PCROUTE 


in  plastic  in  such  a  way  that  you  can  only 
solder  Ihem  lo  Ihe  bottom  side  of  the 
board — the  top  side  of  ihe  pins  are  com- 
pletely blocked  off. 

If  this  causes  you  a  problem,  there  are 
two  things  you  might  try:  Either  mount 
them  to  a  component  a  few  millimeters 
above  the  board  so  you  can  gel  an  iron  in 
there,  or  use  a  via  (through-hole)  near  the 


Figure  6.  Tip  ^10. 


Figure  7.  Tip  ^12. 
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M-4* 
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ALS-600 


Solid  St&i0  fjo  tune 


$1299 

Suggeiied  Retail 

(Includes  AC 

Power  Supply)) 


mjc  vn  mmm 


Ameritron  no  tune  Solid  State  FET  Amplifier 

No  tuning,  no  fuss,  no  worries  -Just  turn  on  and  operate . . .  Incredibly  low  $1299  includes 
AC  power  supply,  700  Watts  output,  continuous  1.5-22  MHz  coverage,  instant  bandswitching, 
no  warm  up,  no  tubes  to  baby,  fully  SWR  protected,  extemely  quiet,  very  compact 

Ameritron' s  revolutionary  ALS-600  is  amateur  radio's  only 

linear  amplifier  that  uses  four  rugged  TMOS  Rt*  power  FETs  - 

gives  miequalcd  no  tune  solid  state  performance 

SI  299  includes  Amerilrons  no  fi/nt' FET  Amplifier  ti^rf  a  120/ 

220  VAC,  50/60  Hz  AC  power  supply  for  home  operation 

Instant  bandswitching,  no  tuning,  no  warm  up  -just  iiim  on 

and  operate 

Output  Power  --  700  Watts  PEP,  500  Walts  CW 

Continuous  Coverage  -  L5  to  22  MHz;  10/12  Meters  with 

easy-to-install  optional  kit 

SWR  Protection  -  prevents  amplifier  damage  if  you  switch  to 

wrong  band,  use  wrong  antenna  or  have  high  SWR 

Over  Power  Protection  ~  if  output  forward  powxr  or  reflected 

power  exceeds  safe  level,  output  power  is  automatically  reduced 

lo  prevent  amplifier  damage  by  controlling  ALC  to  exciter 

Extremely  quiet  —  low  speedy  low  volume  fan  is  so  quiet  you"  U 

hardly  know  irs  there,  unlike  noisy  blowers  used  in  other  amps 

V-'ery  Compact  —  6  x  9'/2X  1 2  inch  amplifier  takes  up  less 

desktop  space  than  your  transciever  and  weighs  about  the  same 

--  only  12V2  pounds 

Illuminated  Cross-Needle  SWRAVattmeter  -  lets  you  read 

SWR,  forward  and  reflected  peak  power  simultaneously 

Operate/Standby  Switch  --  lets  you  run  "barefoot",  but  you 

can  instantly  switch  to  full  power  if  you  need  it 

Front  Panel  ALC  Control  --  exclusive  Ameritron  feature  — 

convenient  front  panel  control  lets  you  adjust  your  output  power 

Transmit,  ALC,  SWR  LED  indicators  —  keeps  you  informed 

1 2  VDC  output  jack  —  lets  you  power  low  current  accessories 

Separate  ALS-600PS  power  supply  (included)  can  be  placed 

conveniently  out  of  the  way  and  plugged  into  your  nearest  120 

VAC  outlet  --  no  special  wiring  needed 

Made  tn  USA 

Enjoy  700  Watts  of  ;io/w/ie  solid  state  power.  Call  your 

favorite  dealer  for  your  best  price  and  order  your  ALS-600  with 

power  supply  today 

Ameritron  Mobile  no  tune  Solid  State  Amplifier 

Ideal  mobile  amplifier  ~  uses  13.8  VDC  mobile  electrical  system,  very  compact  3 V2x9x  15 
inches,  extremely  quiet,  600  Watts  output^  continuous  1,5-22  MHz  coverage,  instant 
bandswitching,  no  tuning,  no  warm  up,  SWR  protected 

•  Thermal  Overload  Protection  —  disables  and  bypasses 


ALS-600PS  Heavy  Duty  Power  Supply 

A LS-6O0PS po wer  supply  included  with  ALS-600  amplifier 

*  Massive  choke  input  filter  greatly 
improves  vottage  regulation  and  reduces 
peak  AC  line  current  •    Ameritron  s 
exclusive  Multi-  Voltage  Ptnver  Trans- 
former  lets  you  compensate  for  stressful 
high  line  voltage  and  performance  robbing 
low  line  voltage  •  Step-Start  Inrush  Protections^  stops  damaging 
inrush  currents  and  extends  life  of  power  supply  components 

•  Illuminated  Cross-Needle  Meier  monitors  voltage  and  current 
of  50  VDC  line  *    Extremely  quiet  fan  •  Very  compact  6  x  9  Vi 
xl2  inches  --  can  be  placed  conveniently  out-of-way  •    Wired  for 
120  VAC,  supplies  50  VDC  at  25  amps  to  ALS-600  amplifier 

•  Also  use  on  100*130  VAC  and  220-250  VAC,  50/60  Hz 

•  Draws  less  than  12  amps  at  100  VAC  and  less  than  6  amps  at 
230  VAC   •  Includes  prewired  cable  to  plug  into  ALS-600 
amplifier  •  Made  in  USA 


ALS-500M 

$799 

Suggested  RetoiE 


I  Mobile  no  tune  Solid  State  Ampfifer  -  uses  four  rugged 

2SC2879  high  power  linear  RF  power  transistors  ^ 

I   Instant  bandswitching,  no  tuning,  no  warm  up  -just  turn  on 

and  operate  -  makes  mobile  QSOs  safer  i 

i  V^ery  Compact  —just  3'/2x9xl5  inches  -  fits  in  nearly  any 

mobile  installation;  weighs  only  7 pounds,  that's  lessthansome  < 

mobile  MF  transcievers 
I  Extremely  quiet  —  quiet  tow  speedy  low  volume  fan  stays  off 

and  silent  until  temperature  rises  i 

.  Output  Power  -  600  Watts  PER  400  Watts  CW  i 

.  Continuous  Coverage  —  1.5  to  22  MHz;  10/12  Meiers  with 

e^isy-to-mstall  optional  kit 

Load  Fault  Protection  --  disables  and  bypasses  amplifier  if 

antenna  has  excessively  high  retlected  power  or  if  bandswitch  is 

set  lower  than  exciter  frequency  -  virtuaHy  eliminates  damage 

because  of  operating  error;  has  Load  Fault  LED  indicator 

Exact  power  out  pm  of  amplifiers  may  vary  on  each  band. 
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amplifier  if  temperature  is  excessively  high;  automatically 

resets  when  temperature  drops  to  safe  level;  has  Thermal 

Overload  LED  indicator 

Excellent  harmonic  suppression  -  multiple  section  output 

network  and  push-pull  output  circuit  gives  excellent  harmonic 
suppression 

DC  current  meter  lets  you  monitor  collector  current 

ON/OFF  Switch-  bypasses  amplifier  for  "barefoot"  operation 

without  havmg  to  disconnect  higli  current  power  supply  cables 

Remote  ON/OFF  Control  ~  lets  you  remotely  control  ON/ 

OFF  function  for  out-of-the-way  mounting  of  amplifier 

Exciter  Drive  -  requires  less  than  1 00  watts  of  drive  to  produce 

full  output  power 

Power  Supply  Requirements  --  requires  13,8  VDC  at  80 

amperes  peak  current  for  PA  transistors  and  seperate  line  for 

12-15  VDC  at  4  amperes  for  control  and  bias  circuits 

Made  in  USA 

Call  you  favorite  dealer  for  your  best  price  and  order  your 

ALS-500M  today 

AMHIITVOII 
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,  .  ,  the  high  power  spi^iiaiist 
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Dealer  directory 


DELAWARE 

New  Castle 
Factory  aulhorlzed  dealer!  Yaesu.  I  COM.  Ken- 
wood. ARRL  Publications  Calibook.  ARE 
Hamlink,  AEA^  Kantronics,  Amerilrcn, 
OusJicrafl  HyGain,  Heii  Soitnd.  Slandard  Am- 
Meur  Hadf&,  MFJ.  HusCer,  Diamond.  Butter- 
nuts Astron,  tarsen,  ami  much  more. 
DELAWARE  AMATEUR  SUPPLY^  71  Mead- 
m  Hoad,  mm  Csstte  DE  197m  (302}  32^ 

772S. 

HEW  JERSEY 

Lodi 
North  Jersey's  newesi  Two  Way  Radio  and 
Electronics  Dealer  is  now  open.  Sales  of 
Ham,  Business.  Marine  and  C,B.  two  way 
equipment  as  well  as  Scanners,  Shortwave. 
Electronic  Kits.  Antennas.  Boo^,  Cable  Box- 
es and  mom,  FnendSy  sen/ice  and  iow  prices. 
Advanced  Specialthss,  114  Essti  Street, 
Lj>di  m  07644.  (201 )  VHF2067. 

NEW  JERSEY 
Psfie  Ridge 
Nof*  Jersey's  oldest  afKJ  Hf^esl  Shortwave 
and  Ham  Radio  Dealer.  Three  minutes 
Iram  Garden  State  Pkwy  and  NY  Thnjway. 
Authorized  Dealers  for  AEA,  Alpha  Dsfta, 
Diamond,  (COM,  Japan  Radio  Company,  Ken* 
wood,  Vecironics.  Yaesu.  Ham  Sales,  Lee 
WK2T.  aiLFER  SHORTWAVE.  53  Park  Ave^ 
Park  Ridge  HJ  07&&6.  (201)  391-7dB7. 

NEW  YORK 

Manhattan 
Manllattan's  largest  and  only  tiam  Ra(!io 
Slpre.  also  lui  hne  ai  Bueness.  Marine,  Awa- 
Son.  Shoflwave  Ratios  wid  Scanners,  and 
Cellular  Phones  and  Beepers.  Large  selection 
of  Books,  Antennas,  Test  Equtpmerrt  coaxiat 


catjte  and  parts.  Full  Sen^ice  Repair  Lab  on 
premises.  Our  44th  Year.., We  carry  all  major 
lines:  MOTOROLA,  ICOM,  KENWOOD.  YAE- 
SU, BENDIX  KING,  ASTRON,  AEA,  SONY. 
PANASONIC.  *^FJ,  GCTV  CAMERAS  AND 
MONITORS.  BIRO  WATTMETERS.  FRE^ 
OUENCY  COUNTERS.  SCANNERS,  HY- 
(3A1N.  VIBROPLEX,  HSU  CAUBOOK.  AR- 
RL OTHER  PueuCATIONS,  Open  7  days 
M-F,  9-6  p.m.:  Sal..  10-5  p.m..  Sui,  114  p,m. 
We  ship  Wofidwide,  CaJl.  Fax,  of  write  for  irh 
formation  and  prices.  Your  one  Source  for 
HAM  and  Business  Radios  ,  ,  .  BARRY 
ELECTRONICS.  512  Broadway.  New  York 
NY  1O012.  (212)  925-7000.  FAX  (212)  925- 

™^-  OHIO 

Columbus 
CentraJ  Ohio's  fuiE4ine  authorized  dealer  lor 
Keiiwood,  ICOM,  Yaesu,  AJinco.  Jaoan  Radio. 
Siarhdard,  AEA.  Ciishcrafl  Hustter.  Otarrjond 
wpd  MFJ.  New  VKl  used  equpmerrl  on  ds- 
pliy  and  operational  in  our  new  10.000  sq.  tl. 
tacftty.  Urge  SWi  Departmcfn  too.  UNIVER- 
SAL  RADIO,  6830  Americana  Pkwy., 
Reynotdsburg  (Cofumbus)  OH  43068,  (614) 

S^-^^S7,       PENNSYLVANIA 

Trevose 
Authorized  factory  sales  and  sen/ice.  KEN- 
WOOD, ICOM,  YAESU,  featuring  AMER^ 
ITRON,  B4W.  MFJ.  HYQAIN,  KLM, 
CUSHCRAFT,  HUSTLER.  KANTHONECS, 
AEA.  VlBROPLeC  HEIU  CAILBOOK,  ARRL 
PiAiic^ions,  and  much  more  HAHTHONICS. 
MC.p  4^33  Srownsville  Road,  Trevor  PA 
ia047.  (215)  3S7-140a  FAX  (215)  ^S&BSSB. 
Safes  Order  i-«0O-426-28Z0.  Ctrde  Reader 
Service  298  for  more  informatksrr. 


OBaJeis:  Yqur  cofnpdny  name  and  messa^  can  contain  up  <a  50  wonls  tor  as  \m^  as  $420  yeajfly  (pfcpamj.  or  5210 

for  Biix  iriDrths  (prepaid).  r4o  mention  of  ms-il-ofder  bu^nciss  plesss.  Difeclory  tcx!  ar^d  payinefit  mysi  reac^  us  60 
day^  In  advancE)  qI  pjbltdahDn.  PQi  ^x^mplE?,  advedi^ng  lor  the  Apri;!  '92  is^ue  musl  b€  in  our  hands  by  Fot>njdry  Isi. 
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Figure  8.  Tip  ^13. 


problem  pad.  See  Figure  8* 

Tip  #14 

Once  again,  for  those  who 
don'E  use  through-plated  holes, 
keep  vias  to  a  minimum.  You'll 
have  to  solder  through  every  via 
that  you  design  in.  which  is  a 
pain  in  the  neck.  This  is  another 
handicap  you  may  find  with 
most  auto  routing  routines, 
which  tend  to  use  vias  like 
they're  going  out  of  style. 

Tip  #15 

Consider  creating  your  own 
personalized  checklist  of  things 
you  want  to  examine  before 
you're  finished  with  a  tayout. 
Before  1  came  up  with  my  list  T 


frequently  forgot  to  size  my 
mounting  holes  correctly,  or  to 
run  an  automatic  check  to  verify 
all  my  trace  routings. 

Tip  #16 

Don't  throw  away  ail  the 
"good  old''  design  rules  thai  you 

used  when  you  laid  out  PCBs  by 
hand.  For  example,  you  still 
should  keep  the  analog  and  digi- 
tal sections  separated,  be  sure  to 
use  grounding  planes  were  nec- 
essary, and  don't  make  the 
traces  too  small  for  the  expected 
maximum  current  load.  Most 
softwan;  just  isn't  smart  enough 
yet  to  check  for  stuff  like  this 
(but  the  way  things  arc  moving, 
it's  only  a  matter  of  timcl). 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterxM  real  speech  •  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channet    receiver   voting   •  clock   time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners* 


\l  #(508)  372-3442 
FAX;  #<508)  373^7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Grovatand,  MA  01834 


Create  messagesjust  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  nfiemory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 
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JRC 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push-Pull  (SEPP)  Design 
Built-In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


The  JRL-2000F  is  the  world*s  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRC's  professional 

high-power  radio  transmitters- 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high' speed  automatic  anteim8rS44n^r 
with  memory  capacity  of  1820  chai 
nels  for  instant  QSY.  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


JRC  I  0apGn  Radio  Co.,  Hd. 


430  Park  Ave,  2nd  Floor  New  York.  KY  10022 

Phone:  (Z12>35>il80  Fax :  (212)31M227 

Telex:  961111  lAPAN  KADIO  NYK 
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Building  and  Using 
N7APE's  NiCd  Zapper 

An  update. 


by  Marion  D.  Kitchens  K4G0K 


In  the  September  1992  issue  of  73  Amateur 
Radio  Today,  Ed  Miller  N7APE  described 
a  circuit  for  recovering  NiCd  batteries  that 
have  grown  internal  shorts.  His  article  got 
my  immedtaie  attention  because  it  seemed 
like  a  simple  solution  to  a  problem  that 
plagues  many  of  us.  Most  of  us  have  num- 
bers of  just  such  NiCds.  [f  you  do  much  with 
NiCd  batteries  around  the  ham  shack*  then 
you  will  definitely  wani  to  build  N7APE's 
circuit.  Some  hams  have  been  known  to  bum 
out  internal  NiCd  shorts  by  momentanty 
connecting  ihcm  to  an  automobile  battery. 
This  can  be  dangerous,  and  is  not  recom- 
mended, N7APE's  circuit  can  elimijiaie  that 
danger  and  siill  recover  the  shorted  NiCds. 
Furthermore,  after  clearing  the  short,  the  cir- 
cuit will  aulomaiicatly  switch  into  the  charge 
mode  and  rechaige  the  baiteor,  A  pretty  neat 
circuitl 

This  anicle  describes  the  experiences  of 
two  builders  of  N7APE*s  circuit,  and  relays 
the  experience  and  knowledge  they  gained 
about  recovering  NiCds, 

Building  The  Circuit 

Gene  W0DLQ  and  I  both  built  "Zappere"* 
according  to  N7APE's  anicle.  The  original 
publication  contained  one  error  in  the 
schematic:  The  correct  value  of  R5  should  be 
560k,  as  per  ihe  parts  list,  and  not  the  560 
ohm  value  shown  on  the  schematic.  More  on 
optimizing  the  value  of  this  resistor  later.  The 
unit  shown  in  the  photographs  used  an  un- 
der-the-bench  power  supply  (12  volt  auto 
battery  on  a  charger),  wliile  W0DLQ  used  a 
built-in  AC  power  supply  delivering  about 
17  VDC  to  Ihe  circuit.  The  unmarked  diodes 
in  the  original  publication  are  1N914  or  simi- 
lar. 

Being  experimenters,  both  of  us  made  mi- 
nor changes  in  N7APE's  circuit.  First,  as  an 
operating  convenience,  a  'Veset"  switch  was 
added  to  discharge  an  internal  cap  (C7)  so 
the  unit  could  be  easily  reinitialised  after  re- 
covering a  NiCd.  Second,  some  voltage  di- 
viders and  sensing  circuits  were  modiHed  to 
allow  use  of  different  supply  voltages.  Third, 
a  fixed  voltage  regulator  chip  was  used  in 
place  of  the  LM317  regulator.  Mv  unit  used 
an  active  LM3I7  current-limiting  regulator 
in  piace  of  resistor  current  limiters.  If  the 
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LM317  current  limiter  is  used,  it  requires  a 
I "  X  2"  heat  sink.  If  you  use  the  fixed  resis- 
lor(s)  at  R 1 ,  they  should  be  rated  for  2  watts. 
Gene  and  I  could  not  resist  adding  a  "zap- 
ping** LED  10  indicate  that  this  function  was 
happening.  You  have  clear  indications  of  the 
zap/charge  mode  via  the  rcd/grecn  LEDs. 
We  also  added  a  switch  to  allow  selection  of 
50  mA  for  charging  AA  size  NtCds,  or  1 00 
mA  for  charging  C  or  D  size  NiCds.  The 
changes  made  in  our  circuits  are  shown  in 
Figures  1  and  2, 

Checkout  and  Adjustments 

Several  adjustments  need  to  be  made  after 
assembly.  The  sequence  of  checks  and  ad- 
justments shown  in  the  sidebar  is  recom- 
mended. This  list  provides  a  sequence  that 
allows  for  easy  resolution  of  problems, 
should  they  occur.  Note  that  it  is  easy  to  get 
the  circuit  *1ocked  up"  in  the  charge  mode, 
so  follow  the  checkout  instructions  careful- 
ly! You  can  *'unlock"  the  circuit  by  pusliing 
the  "reset'*  switch. 

Adjusting  RI3  for  about  0.500  volts  on 


pin  6  seemed  to  help  in  recovering  some  of 
the  very  old  NiCds.  N7APE  recommended 
atout  0300  volts,  which  should  be  fine  for 
most  users. 

After  getting  the  unit  operating,  optimiza- 
tion of  the  circuit  is  recommended.  Opii- 
mlzation  will  result  in  the  circuit  delivenng 
the  maximum  available  ener^  to  bum  out 
the  internal  short,  thus  reducing  the  time 
necessary  to  recover  a  NiCd.  The  best 
method  of  optimization  will  depend  on  the 
resistor  values  and  supply  voltage  in  your 
particular  unit.  Try  the  easy  way  first. 

The  Easy  Way 

Short  pin  5  of  the  IC  to  ground,  and  short 
across  the  battery  box  for  the  following  op- 
erations. Adjust  RIO  for  maximum  voltage 
on  pin  2  of  the  IC.  Measure  and  record  that 
voltage.  This  may  cause  the  voltage  on 
Ci/C2  to  increase  and  stabilize  at  the  supply 
voltage.  Check  with  a  voltmeter.  If  the  volt- 
age is  steady,  you  can  optimize  the  unit  the 
easy  way.  (If  the  voltage  ramps  up  and 
down,  you'll  have  to  do  it  a  slightly  harder 


Piwm  A.  K4G0KS  NiCd  Zapper. 
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CIRCLE  243  ON  READER  SERVICE  CARD 


NEW! 

70  CM  TRANSVERTER 

15  WATTS 

New  for  1993.  AssembtetS  in  rugged  die-cast  box. 
IF  28^30  MHz;  oatput  15  watts  min;  rvT  H.R  Z6B 
typical;  13.8V  O  4  a.maK.  Switchable  dual  L.O. 
allows  operation  on  432-434  MHz  and  435-437 
MHi  (also  available  430  Of  436  MHz),  Internal 
coax  relay  with  type  N  conn.  Requires  separate  rx 
and  tx  I A  lin,es  witti  appfox.  1  mw  drive  on  tx 
(compatible  wltti  many  HF  iransceivefs)  arKl  PTT 
line  groynded  on  tx.  Internal  power  amp  uses 
3AiJ4  linear  hybrid  module. 

DEM  432-1 5S  1  $  wait  irBntvener  wltti  2  frequvrwiiH 
(-432  a  435  MHz)  aawni^ed  and  tasted  P  rfCe '  $39  S 

STtLLAVAiLAm£ 
DEM  432K  Trans verter  Kit  100mw 

3  FC8  £  priU  pais  4  lul  {A^  at  43&}  $1 55 

DEM  432PCB      a  PCS"s  only  $30 

432PAK     flftBicLkwarAmp.  KMSw.  $80 

also  iransveflers  &.  oreamps  432- 5760MHz 
antennas  50-5760  lytHi  by  DEM  &  RoUand  Aira^ 

wme  for  free  Catak>g 


DOWNEAST  MICROWAVE 

RR1  BOX  23^0  TROY.  ME  CW9a7 

ph.  (207)  S4  $-3741  fax  (SOfT)  944-51 57 


MICROWAVE  TRANSVERTERS 


SHF  1240  Compter  Trans  verier 
BH  F  SYSTEMS  No  tune  Jinear  trnnsverters  arid  tmrtsveft«r  felts  llor 
901 12S9  t29&,  2304,  f 4(30, 3459 MHz.  A|  kM2m .  f ^l3,av.  Ki& 
taiiDt  imxer  and  lO,  P  C  boards.  idM  iwd ll  companftHs.  Bu* 
inte  MiRto  If  JD  C  swttchtoanl,  amiiaflfi  ant  anpad  bw 
piUJIt  homing.  Other  Jtoqufrncy  qpdorKS  in  a  maU^jr  ba^id  avaiatiit. 


SHF  9m 

SHf1?4aX 

SHFizegK 

SHFZllMK 
SHF24(nK 
SHF  34561 
SHF  57&0K 


90?-906  MHi  5BniW    Kit^139 

1296-13(30  MHz  IDmW  KitSl49 
12fiMZ72  0iarMadeLlflinW  KltS140 
23O4-230flWKi  lOmW   IOIS205 

Z400  MH;  Knit  S  m  LQttf  KitSiSS 
345^3460  MHz  iamW  KitSSOS 
5760  M1W12%  IF    O.BrnW  Kit$l70 


it£w<  KM  432K  420-450  MHz  1Qm  IF  7DmW   Kit&150 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 

Box  231 0,  RR1    Troy.  ME  04987  L 

(207)  948^741     FAX:  (207)  94e-51 57 


BjittS265 
BiilltS265 
au!lf$255 

Buiitsazs 

eu9tS2S5 
Buitt$325 
BuiJtS^&0 
BiJinSa75 


MICROWAVE  AMPLIFIERS 

froin 

DOWN  EAST  MICROWAVE 

Linear  Power  Amps 

forSSB,  ATV.  FM,  902— 1296— 2304-34 S6MH1 


2303  PA 
231  SPAM 
2335  PA 
2340  PA 
2370  PA 
3318  PA 
333S  PA 
3310  PA 
432  PA 


l0nnWJn3Wout 
0  5W  in  18W  out 
lOWinSSWoul 
IW  in  ^W  01^ 
5W  in  70W  out 

minaowout 

14Wfn40Wout 
lOmWin  tOWDUt 
70fnW  in  law  out 


1240-1 30D  MHz 
1240-1300  MHz 
1240-1300  Mm 
1240^i;»X]  MHz 
1240-1300  MHi 
mZ92B  MHz 
902-928  MHz 
902-928  MHI 
420-450  MH2 


S130 
£2(B 
$3^ 
S3S5 

S275 
S335 
Si50 
S180 


im  SvttoMni  mnaWt,  til  13  J  VDC  /^vm  snilaUi  M  tft  r«i« 
Low  Hotefi  Preamp*  &  pre  amp  kits— 432,  902,  1296. 
1B91,  2304,  2401,  3456  MHz.  5.7  and  »0GH2. 

33LNA  preamp -5d&NF  MaMHz  13.SV   $35 

23LI4A  jvtaiTtp  SdSNF  I^MHz  13.eV    I  95 

laJU  prwTV  7deNF  230O?40QMH7  13^    «13Q 

HgtLNAWP  pF^Tv  tdB^  1691  MHZ  masl'rvKrtKl  I3ft/    1140 

40171JMK      pftiiKpti  40D^17QOWIZ  IdB     I  40 

Pfeampi(Jtslor23CM-lDGHi  WftoOfCil 

CALL  OR  WRITE  FOR  MOflEfiFORMATlON 

DOWN  EAST  MICROWAVE 

BiliOteon.W3HQT 

Box  231 0 .  RRl    Tray.  M  E  04987 


(207)  948^3741     FAX:  (207)  948-51 57 


MICROWAVE  ANTENNAS 


Loop  Yagis,  Power  Drvldara,  Si ac king  Frames ^  Complats 
Array  of  &0a  910.  1269.  1296,  1601,  2304,  2401,  3456 
MHz.  Fof  Tropo.  EME.  Weak  Signal,  OSCAR,  ATV,  Re- 
peatery.  WHFAX,  Comn^efctal  point  to  poiii(.  Avail  abie  in 
kit  form  or  ass«mbied  and  tested- 

toopY^KH  90?MH7    lB.5dei  $  96.00 

loopYagiKli  1296MHz  l\tBi  S  gtS.OO 
loop  YagI  Kit  1269  M  Hi  21  dai  S  §5.00 
loop  Vagi  iassem )  Ifidt  MHz  2idBi  1105.00 
SupeftooperKjt  %2a$MHi  22dBi  I1D8.00 
toopY^^KI  23D4IIHI  21(SI  S  79.t» 
loopYagLKH         345^  MHz   2\dBi     $79.00 

Now  \n  stock-   VHF  &  UHF  Yagi's  by  Rulland  Arrays 
Other  models  available.    Cali  or  writ©  for  catalog. 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3H0T 

Box  2310,  RRt    Troy,  ME  04987 

(207)  94a-374t 

FAX:  {207)  948^5157 
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Check  Us  Oiil 

¥  S4  Ait  charge* 

¥         Credit  Card*  Aceepicd 
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*  in  Conliiiemiil 

USA 

*  under  15  lbs. 
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Extended  Phone  Hrs.      Mastcrcard/VISA 
8»ni-8pni  C,S,T,        &  Discover  Accepted 


1  -800-426-2891 
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ARRi  'RSCB  -  ARINCl  -  W5V1 


Radio  City  inc. 

1 -€00-426-2891 

METRO:  (612)786-4475 

FAX:  (612)  786-6513 

2663  County  Rd.  I 

Mounds  View,  MM  55112 
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Figure  L  NiCd  restorer  from  N7APE,  as  modified  by  K4G0K. 


way,  described  below.)  Once  the  voltage  on 
C1/C2  is  stable,  measure  and  record  the  volt- 
age on  pin  3  of  ihe  IC;  it  should  be  less  than 
thai  on  pin  2.  TTic  voltage  on  pin  1  should  be 
less  than  1  volL  Next,  adjust  RIO  until  pin 
3's  voltage  is  just  slightly  less  than  that  on 
pin  2.  At  this  paint,  the  voltage  on  pin  1 
should  be  pulsing  with  very  short  pulses,  and 
the  voltage  on  C1/C2  should  be  ramping  up 
and  down. 

The  Harder  Way 

If  adjusting  RIO  for  maximum  voltage  on 
pin  2  docs  not  stop  the  voltage  ramping  up 
and  down  on  CI/C2,  you'll  want  to  make 
some  changes  in  resistor  values.  The  idea  is 
to  change  either  R5  or  R8/RiO  until  you  can 
get  the  ramping  up  and  down  to  stop.  In  my 
unit  I  increased  the  value  of  R5  to  1,2 
megohms,  white  Gene  made  RIO  a  lOOk  pot 
and  replaced  R8  with  a  jumper  soldered  per- 
manently in  place.  The  changes  required  will 
depend  primarily  on  the  supply  voltage  you 
use.  In  general,  the  higher  your  supply  volt- 
age, the  larger  the  value  needed  at  R5  or  the 
smaller  the  resistor  needed  at  R8.  Make 
changes  until  you  can  get  the  voltage  on 
C1/C2  to  come  up  to  the  supply  voltage  and 
stabilize  (no  pulsing  or  ramping  up  and 
down)  by  setting  RIO  to  maximum  voltage 
at  pin  2.  Then  adjust  RIO  as  described  above 
so  the  voltage  on  pin  3  is  just  slightly  less 
than  that  on  pin  2* 

Check  that  the  voltage  on  CI/C2  now 
Tanps  up  and  dowiL  The  unit  will  deliver  the 
maximum  energy  to  zap  the  NiCd  when  ad- 
justed as  described  above.  Remove  the 
jumpers  from  pin  5  to  ground  and  from 


across  the  battery  box.  Now  you  are  ready  to 
put  the  zapper  to  use* 

Zapping  Sotne  NtCds 

Using  the  zapper  is  very  easy.  Put  in  the 
bad  NiCd  and  turn  on  the  power.  The 
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Z4VCT 
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"charging"  LED  will  flash  very  briefly  and 
the  **2apping"  LED  will  come  on.  If  the 
power  is  already  on  when  the  NiCd  is  insert- 
ed»  or  if  a  recovered  NiCd  has  just  been  re- 
moved, you  will  have  to  push  the  reset 
switch  to  reinitialize  the  circuit.  The  "zap- 
ping** LED  stays  on  until  the  short  is  burned 
out.  Then  the  zapper  automatically  switches 
to  the  charge  mode  and  the  "charging"  LED 
comes  on.  Leave  the  NiCd  in  die  zapper  for 
the  recommended  chaif  e  time,  or  remove  it 
and  place  it  in  a  standard  charger. 

We  had  16  very  old  NiCds  on  hand  for 
learning  to  use  the  zapper.  Eight  of  these 
were  more  than  20  years  old,  a  good  set  to 
sec  just  what  the  zapper  would  really  do.  All 
of  these  NiCds  measured  0.000  volts,  and 
obviously  had  internal  shons.  We  tried  all 
eight  NiCds  for  an  hour  or  so  without  any 
signs  of  recovery.  Additionally,  we  zapped 
all  of  them  with  the  automobile  battery  tech- 
nique, without  success.  The  automobile  bat- 
tery technique  had  never  failed  before— it 
puts  quite  a  large  jolt  of  current  through  the 
cells.  These  NiCds  were  more  than  dead! 

Finally,  a  NiCd  was  left  overnight  on  the 
zapper,  and  the  "charging"  LED  was  "on" 
the  following  morning.  Eventually,  four  of 
these  eight  NiCds  were  recovered  by 
overnight  treatment  with  the  zapper.  Let  the 
zapper  do  its  job,  and  don't  give  up  on  the 
NiCds  too  soon.  Four  of  them  never  recov- 
ered, even  after  24  hours  on  the  zapper.  We 
set  those  aside. 

All  eight  of  the  remaining  NiCds  were  re- 
covered These  were  not  as  old  as  the  eight 
described  above,  but  they  were  10  or  more 
years  old,  and  unkept  for  most  of  that  time* 
TTiese  recovered  in  varying  time.  Some  in  a 
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Figure  2,  NiCd  resiorerfrom  N7APE,  as  modified  by  W0DLQ. 
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MFJ  halfwave  vertical  Antenna 


6  bands:  40,  20,  15,  10,  6,  2  Meters 

Operati?  40.  20,  15,  10,  6,  2  Meiers  with  this 
MFJ- 1796  groumi  independem  halfwave  venical 
anteana  -  no  radials  or  ground  ever  needed! 

It*s  only  12  feet  high  and  has  a  tiny  24  inch 
footprint!  You  can  mount  it  anywhere  from  ground 
level  to  the  top  of  a  tower  —  on  apartments, 
condos,  small  lots,  even  on  a  motorhome.  You  can 
take  it  anywhere  -  vacations,  field  day. 
DX-pedition,  camping,  nearly  anywhere  you  go. 

Frequency  selection  is  fully  automatic  —  there  are 
no  moving  parts,  nothing  to  adjust  —  all  you  do  is 
transmit.  It  handles  up  to  1500  w^atts  PEP.  You  11 
work  your  share  of  DX  because  its  hw  angle  of 
radiation  really  reachs  out  and  brings  in  DX- 

During  a  contest,  you'll  love  being  able  to 
quickly  work  one  station  after  another  from  all 
directions  because  of  its  omni  directional  pattern. 

It's  so  easy  to  put  together  that  you  can  have  it 
on  the  air  in  an  afternoon* 

How  does  MFJ  achieve  maximum  efficiency 
in  such  a  compact  multiband  antenna? 

The  key  is  end  loading  —  the  most  efficient  form 
of  loading  known.  The  eniire  length  of  the  antenna 
is  always  radiating  power.  There  are  no  lossy  traps 
to  reduce  effective  length. 

End  loading  pmvides  multibanding  and  full  electrical 
hair  wavelength  on  each  HP  hand.  An  optinmm  combin- 
ation of  capcitive  hat  and  inductive  end  loading  delivers 
a  close  50  ohm  match  without  a  loss}  impedance 
matching  network, 

ESident  high-Q  k>ading  coils  are  wound  on  low  loss 
cenmuc  fomis.  Large  l-inch  dituneter  aluminum  mdiators 
are  used  to  keep  losses  to  a  minimum. 

No  Radials  or  Ground  ever  Neededl 
The  MFJ- 17%  is  balanced  and  center  fed  to  totally 

eliminate  the  need  for  radials,  counterpoises  or  a 
groundplane  —  you  don't  have  the  kind  of  ground 
losses  thai^s  common  with  a  quarter  wave  vertical. 

No  Feedline  Radiation 

There  is  no  feedline  radiation  that  causes  pattern  distortion 
and  wastes  power.  The  50  ohm  Tetlon*   coax  feedline  exits 
through  the  bottom  radiator  from  a  low  impedance  poinc  —  the 
loading  unit  is  mounted  at  right  angles  to  decouple  the  feedline 
and  to  provide  a  low  impedance  point. 

The  feedline  is  further  decoupled  and  isolated  from  the 
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No  radials  or  ground  needed! 

antenna  with  a  highly  efficient  cdr-wmmd  choke  balun. 
This  decoupling  anentuatcs  RF  on  the  outside  of  the 
a>ax  and  minimizes  tealllne  radiation  that  waste  useful 
power. 

Easy  tti  Adjust 
It's  very  easy  to  optimize  the  MFJ- 1796  for  your 
favorite  part  of  the  band,  Frequenc)^  adjustments  are 
nearly  independcni  --  adjusting  one  band  has 
minimum  effect  on  the  resonant  frequency  of  the 
other  bands  --  unlike  most  other  multiband  antennas. 

Built  to  Last 

You  get  an  antenna  built  with  heavy  duly,  extra 
thick  wall  aluminum  radiators,  machined  aluminum 
parts  and  stainless  steel  hardware. 

The  coils  are  wound  on  tough  knv  loss  ceramic 
fbnns  using  durable  Teflon'    covered  wine  that's  highly 
weadier  assistant. 

Ful!  halfw^ave  on  2  and  fi  Meters 

On  2  Meters  and  6  Meters,  MFJ's  unique  stub 
dect)upling  and  efficient  full  size  halfwave  elements 
rcallv  get  you  out  with  low  angle  radiation  for  lots 
of  DX. 

The  most  for  your  Money 
For  $189.95,  the  MFJ- 1796  gives  you  the  most  for 
your  money  -  no  other  multiband,  automatic  band- 
switching,  gmund  indepenticnt  DX  antenna  even  conies 
close. 

No  Mutter  What^^  Guarantee 
You  get  MFJ*s  famous  one  year  No  Afatter  mmt™ 

uncondititmal  guarantee.  That  means  wc  will  repair  or 
ivplace  (ut  our  option)  your  MFJ- 1 796  halfwave 
venical  antenna  no  maner  what  for  a  full  year. 

Continuing  Service 
MFJ  Customer  Ser\1ce  fechnkriiuis  \^11l  help  you 
keep  your  MFJ  halfmve  veniad  performing  llavUessly  — 
no  matter  how  Ion*!  vou  own  iu  Just  call  our  toll-tree  help 

line  80O647-TECH  {8324)  -  an  MFJ  ej^lmive. 

Made  in  USA 

MFJ  halfwave  verticals  are  made  in  tlic  USA. 
Americans  bj  keeping  our  m<inev  here  -  buy  Ma* 

Call  Yonr  Dealer  for  Your  Best  Price 
Enjoy  DXing  and  ra  1:1: hewing  on  six  bands  fn 
apartment.  ct)ndo  or  anywhere.  Call  your  favorite 
your  best  price  and  order  your  MFJ  half\vave  ve 
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ip  our  fellow 
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vour 
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Shortwave  Regenerative  Receiver  Kit 

C_-  .^^^  Rcmenitier  hunchmy  over  viiur  recencnuive 

^    -^T  ^        receiver  for  hour^  wiili  a  pair  of  ptioncJ* 
/  ©•©        pressing  uncomfonabty  againsi  your  cars? 


300  KHz-200  MHz  Active  Aiitenna 


*  .-Ts: 


MFJ  1022 

S39 


*    -^ 


MFJ-8100K 

$CA95 
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You  could  hear  just  abom  unjthing  thai 
fancy  superhcls  could  hear.  Sure,  you  had  lu  play  around 
with  the  regfc^nLTiition  control  just  riij;ht  and  hiive  a  steady 
htind  to  tune  but  you  could  hear' cm. 

Don't  you  wish  voti  could  relive  some  of  this  fun  and  excitement  of  your 
■outh  —  share;  some  of  it  with  vour  kids  and  grand  kids'? 

Wdi,  >ou  om  -  with  the  MFJ^lOO  W'brld  Btmd  Shortwme  Radio  Kit. 

Spend  a  ftjn  evening  vi ith  your  chiW  or  grandchild  and  help  him  put  this 
iniple  kJ!  ii.>t!cthcr.  >\Ticn  you  mo  frnish.  wacch  him  gli^w  with  cxcitemcni  as 
c  luncs  the  world  band?*  -  just  like  you  did  -  and  remember  lor  life. 

This  baby  pcrfomis.  li  tias  ^in  RI-  stage  to  reaJly  pick  up  the  weak  ones  and 

gtxjs  into  regeneration  siik)oLhly  without  ptips  or  dead  spots.  Stations  all  over 
le  world  will  come  in  loud  and  clear  with  just  a  10  liioi  wire  antenna. 

li<^eii  111  intcmalional  shonwavc  broadcasij*.  hams  on  SSB  and  CW,  WWV, 
nTY,  packet  and  much  more.  Covers  all  or  pan  of  75/80,  49*  40.  30.  Jl. 
D.  25,  22,  19,  17,  16.  15,  i3  Meiers  in  five  bands. 

It  has  vernier  reduction  drive,  biintlsv^itch,  volume  and  RF  gairi  controls, 
se^  a  9  volt  haiter>'  and  is  built  into  a  ruggcxl  aluminum  cabinet* 

Two  earphone  jsicks  let  you  and  your  child  or  grandchild  listen  together  with 
Tjur  Walkman  style  earf>hnnes  or  plug- in  speiikcrs,  7x6x2 '/i  inches. 

(>nkr  one  as  a  eift  tor  vour  child  or  gniivdchild  ...  or  for  yourself. 

MFMIOOK.  S59.95  kit:' MHJ  S  KM IW,  S79.95  wired  and  festal. 


\\  bh  you  could  hear  everything  your  expen^i%e 
general  coverage  transceiver  or  receiver  is  capable 
of  receiving? 

Your  ham  hand  only  anienrta  does  greai  in  Ihc 
hiuii  bjmds  .  .  .  hiii  plug  thiis  new  MM  all  hanil 
iictivi.'  iinieiina  \mo  ycur  L^ericiul  coverage 
Lransceivcr  or  receiver  aiKl  you'll  hear  slrong        H 
cl^^iT  sigruils  fi^m  alt  over  the  world  from  300 
KHz  to  2fX)  MHx-including  bw,  medium,  shimwave  and  VHF  hands. 

You*U  enjo>  utvio-die  minute  intcmmional  sbttrmave  newscast. 
sh^ttvslH^re.  airline,  commefCial  RTFY  and  tnen  miliian  trafik.  Use  your 
data  ctntlmller  to  receive  FAX  news  photos,  weather  maps.  Navtex  and  more. 

Take  i(  on  trip?i  ar^J  use  il  %^  iih  youi  liiobik  iu  QRP  rig  to  lisieii. 

Also  improves  weak  noisy  scanner  radio  reception  from  low  band  to  high 
harul  VHP  —  hear  signals  you  couldri*t  hear  btitbre. 

A  J- .^10  FET  handfes  strong  signals  and  a  new  noiseUss  feedbiwk  circuit 

gives  >uu  excellent  low      Xearesf  Dealer/Orders:  8WM>47-180ft 

G!^  Mkf ^Mransi^tor    Technical  Help:  800-647-TECH(8324) 

•  1  year  ynconditionaf  guaiantee  •  30  dav  money  back 
guarantee  (less  s/h)  on  orders  from  MFJ  •  Free  catalog 

MFJ  EM  ERPRISES,  INC, 


Telon*   ^  a  mgisierHJ  ir^domarlc  of  CMsoni 
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MFJ-13I2B.  SI 2.95. 
3^5\l  ■-*  \4  inchcsi. 


MFJ 
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Box  4^4.  Miss.  State,  MS  39762 
ifi()hJ23-586^.  8-t:3()  CST.  Mon   Fri. 
FAX:  im\)  323-6551:  .Add  vh. 
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matter  of  an  hour  or  so,  and  a  few  re- 
quire four  or  five  hours  Eo  recover. 

After  recovery  and  charging,  a  num- 
ber of  the  NiCds  regrcw  their  inlemaJ 
shon.  Some  rcgrew  ihe  shons  while  on 
a  charger,  unexpectedly.  A  short  treat- 
ment on  the  zapper  recovered  these 
again,  usually  in  minutes,  instead  of 
the  overnight  or  several  hours  as  ini- 
tially required.  All  of  those  NiCds  that 
initiaUy  regrcw  iheir  internal  shorts  did 
so  repeatedly.  As  they  were  re-zapped, 
it  required  less  and  less  zapping  time 
each  cycle*  It  appears  that  with  enough 
runs  through  the  zapper  they  all  might 
be  fully  recovered  to  hold  a  charge,  al- 
Ihoyeh  this  has  not  been  confirmed  as 
of  the  writing  of  this  article* 

Several  of  the  recovered  NiCds  dis- 
played symptoms  suggesting  they  had 
internal  discharge  paths,  as  opposed  to 
internal  sboris.  TJiis  result  exhibited  it- 
self when  a  zapped  battery  would  re- 
cover in  half  an  hour  or  less  and  would 
accept  a  charge,  but  would  discharge  to 
a  low  (not  zero)  voUage  in  less  than  24 
hours.  About  half  lo  two-thirds  of  the 
20-i-year-oId  batteries  had  these  symp- 
toms. 

More  recently  purchased  NiCds 
(four  to  five  years  old)  recovered  nice- 
ly. I  had  only  three  NiCds  in  this  cate- 
gory.  They  all  recovered  quickly  and 
would  hold  a  charge.  No  energy  s[or- 
age  capacity  test  of  these  NiCds  was 
done. 

In  recovery  of  old,  shorted  NiCds  be 
wary  of  those  that  show  unusually  high 
or  low  voltages  after  charging.  Experience 
suggested  that  those  with  fully  charged  volt* 
ages  of  more  than  1.45  or  less  than  L15 
volts  would  eventually  be  "bad  actors," 
They  would  either  revert  to  internal  shons 
quickly,  or  would  refuse  to  hold  a  charge  for 
any  significant  time. 

Note  thai  the  tapper  will  revert  to  the  zap- 
ping mode  if  ihe  NiCd  voltage  drops  below 
the  trip  voUage  set  on  pin  6.  This  allows  you 
10  leave  a  recovered  NiCd  in  the  zapper,  and 
should  it  rcgrow  its  iniemal  short  while  be- 
ing charged,  the  zapper  will  automatically 
switch  back  to  the  zapping  mode  and  re-zap 
the  NiCd.  This  was  observed  a  number  of 
times  on  the  20+-y ear-old  NiCds.  This  fea- 
ture of  N7APE's  circuit  was  not  recognized 
until  it  was  experienced  in  practice.  A  nice 
feature  indeed. 

Conclusions 

The  N7APE  designed  circuit  works  and 
works  welL  It  docs  indeed  recover  inicmally 
shorted  NiCds  in  a  safe  and  effective  man- 
ner. N7APE  did  the  ham  community  a  fine 
service  in  designing  the  zapper  circuit, 
NiCds  as  old  as  some  investigated  here 
could  not  be  permanently  recovered.  How- 
ever, those  NiCds  of  more  recent  vintage 
were  successfully  recovered.  Any  ham  who 
uses  NiCds  should  construct  this  device  and 
put  it  to  use. 

Acknowledgments:  Thanks  to  my  friend 


Figure  S.  PC  board  pattern  and  parts  piacement  diagram  for  (he  NiCd  Zapper. 


Checkout  Sequence 

1 .  Remove  all  power  fnom  the  unit. 

2.  Discharge  C1/C2,  C4,  C5,  C6.  and  C7  completely  by  temporarily  shorting  them  to  grpufid. 

3.  Remove  the  LM358  iC  from  Its  socket. 

4.  Put  a  $horting  jumper  wire  across  C1/C2  to  ground,  and  leave  it  there  until  step  10  below. 

5.  Turn  on  power  and  verify  that  the  voltage  at  the  regulator  output  is  correct, 

6.  Verity  that  the  voltage  across  03  is  at  least  2  volts  higher  than  the  regulator  output  voltage.  If  not,  the 
supply  voltage  must  be  increased,  or  the  value  of  R1  must  be  Increased, 

7.  Measure  the  the  voltage  across  R1  {same  as  across  C3)  and  calcutate  the  current  through  Rl.  This 
current  needs  to  be  50  mA  (or  charging  AA  cells  and  100-120  mA  for  charging  C  and  D  ceils,  It  it  is 
no!  correct,  either  the  suppty  voltage  or  the  value  of  Rt  rmisl  be  changed.  The  conditions  of  i€ 
above  must  still  be  met  a  her  any  changes  here, 

8.  Verify  that  pin  4  is  at  ground  potential,  and  that  pin  3  is  at  the  regu[ator  output  voltage. 

9.  Adjust  R1 3  lor  about  0,3  to  0.5  vo^  on  pin  6.  and  set  R1 0  to  ils  midrejige. 

10.  Turn  of!  the  power  and  remove  the  jumper  from  across  C1/C1, 

11.  DisGhafge  the  capacitOJ^  as  described  in  1  and  2  above. 

12.  Put  a  shorting  jumper  across  the  battery  box,  insert  the  LM358  IC  In  its  socket,  and  apply  power. 

13.  The  "charging"  LED  may  flash  very  briery,  and  the  "zapping"  LED  should  come  on. 

14.  Connect  a  vottmeter  across  CUC2  and  adjust  RIO  for  the  maKtmum  voltage  on  pin  2  that  still  lets  the 
C1/G2  voltage  ramp  up  and  down,  as  seen  on  the  voltmeter, 

1 5.  Remove  the  jumper  at  the  battery  box,  After  about  five  seconds  the  "zapping"  LED  should  go  off  and 
the  "charglrtg''  LED  should  come  on. 

1 6.  Push  the  "resef  button.  The  "zapping"  LED  should  come  on  immediately,  and  after  about  fiva 
seconds  should  go  off  and  the  "charging"  LED  st>ouid  come  on* 

17.  Re-connect  the  shorting  jumper  at  the  battery  box.  The  "chargirigf  LED  stx>uld  slay  on  for  five  to 
10  minute  or  until  the  'resar  button  is  pushed. 

la.  See  the  text  for  information  abOiit  optimizing  the  zapping  energy, 

NOTE:  II  is  safe  to  verify  the  t?^ttery  chaise  current  via  a  mA  meter  at  the  battery  box  as  k^ng  as  the 
'cl^rging"  LED  is  on.  But  do  NOT  try  to  measure  the  cun^enl  when  the  "zapping"  LED  is  onl 


Gene  W0DLQ  for  building  a  zapper 
as  I  was  building  mine,  and  for  numer- 
ous exchanges  of  ideas,  comments,  and 
discussions*  Without  his  involvement  it 
is  unlikeiy  I  would  have  tackled  this  fun 
and  useful  project.  And,  of  course,  many 
thanks  to  N7APE  for  designing  and  publish- 
ing  the  circuiil 


(Ed.  Note:  Reprints  of  the  original  article, 
"NiCd  RemrerfCharger"  by  Ed  C.  Miller 
N7APE,  are  available  for  $3  each  from 
73  Amateur  Radio  Today,  70  Route  202 
North,  Peterborough  NH  03458,  Circuit 
boards  for  the  original  project  are  available 
for  $5  plus  SI  JO  S&H  from  FAR  Circuits, 
I8N640  Field  Com.  Dundee  IL  601184 
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Backup  Battery 
Monitor/Charger/ Alarm 

Be  prepared  for  emergencies. 


by  J.  Frank  Brumbaugh  KB4ZGC 


The  well-equipped  ham  staiion  has  one 
or  more  deep-cycle  siomge  batteries  to 
provide  operating  voltage  during  internip- 
lions  of  commercial  AC  power.  Battery 
backup  is  invaluable  during  emergencies, 
natural  or  man-made,  and  allows  operation 
when  commercial  power  outages  are  local 
in  nature — when  wind,  ice  or  other  ele- 
ments down  power  lines,  affecting  small 
areas. 

Storage  bstteries  require  care  and  must 
be  maintained  at  fitll  charge  so  they  will  be 
available  immediately  when  needed.  While 
delivering  power  lo  operate  modern  100 


watt  solid-state  transcetvers,  storage  bat- 
teries must  not  be  discharged  by  more  than 
60%  of  their  ampere-hour  capacity  or  they 
may  be  damaged.  Replacing  deep-cycle 
storage  batteries  can  be  an  expensive 
proposition* 

Because  modem  solid-state  100  watt 
transceivers  draw  about  20  amps  kcydown, 
at  even  the  33  to  50  percent  duty  cycle  of 
SSB  or  CW  this  will  limit  emergency  op- 
eration to  10  to  20  hours  maximum  if  100 
Ah  batteries  are  used.  Normal  operation  is 
considered  to  be  10  percent  transmit  and 
90  percent  receive. 


These  transceivers  often  will  not  func- 
tion properly  at  low  voltage,  and  storage 
batteries  can  be  damaged  if  discharged  too 
deeply,  so  it  is  advantageous  to  be  able  to 
tell  the  state  of  charge  of  batteries  at  a 
glance  instead  of  having  to  check  the  spe- 
cific gravity  of  each  cell  with  a  hydrome- 
ter. Also,  a  visual  or  audible  alarm  to  warn 
when  the  battery  has  been  discharged  by 
60  percent — only  40  percent  charge  re- 
maining— alerts  the  operator  to  cease  oper- 
ation or  risk  permanent  damage  to  expen- 
sive deep-cycle  storage  batteries. 

The  battery  monitor/charger/alarm  de- 
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in  this  aitick  will; 

•  Monitor  the  state  of  charge  of 
station  backup  balleries. 

•  Maintain  batteries  at  full 
charge,  preventing  overcharging. 

•  Provide  a  visual  and/or  aural 
alarm  that  warns  of  low  battery 
voltage. 

•  Indicate  voltage  and  current 
supplied  to  the  transceiver. 

The  Circuit 

See  Figure  I,  This  project  in- 
cludes a  voltage-limited  reguiaied  power 
supply  operated  from  the  AC  line  and  pro- 
vides up  to  3  amperes  to  maintain  the  bat* 
leries  at  full  charge.  Charging  voltage  is 
constant  at  the  normal  full-charge  level,  so 
the  charging  current  drops  as  full  charge  is 
approached,  and  full  charge  is  maintained 
with  a  trickle  current.  This  charging  volt- 
age  can  be  adjusted  between  approximate- 
ly 10  and  15  VDC  to  accommodate  lead- 
acid  (13.8V)  or  lead  calcium  (13.2V, 
1 3.5V  maximum}  deep-cycle  storage  bal- 
lerics, 

A  separate  connection  is  provided  so  an 
cxtemal  charger  can  be  used  when  greater 
than  3  amperes  is  needed  to  charge  a  par- 
tially discharged  battery.  Any  standard  au* 
tomobile  battery  charger  can  be  used,  set- 
ting the  charging  current  at  no  more  than 
10  percent  of  the  ampere-hour  capacity  of 


Table  1.  Battery  Condition 
Meter  Catibration 


Lead-Acfd  Battery 
Color       Voltage 


11.6  and  befow 
11,6-12.0 
12.0-13.8 
13.6  and  higher 


L^ad  Calcium  Battery 

Color        Voltage 

Red  11 .6  arKj  below 

Yellow  11,6-12,0 

Green  12,0-13.5 

Red  13.5  and  higher 


the  battery.  Internal  circuitry  will  maintain 
the  charging  voltage  to  the  battery  at  the 
nominal  fuU-charge  voltage  level,  regard- 
less of  the  voltage  supplied  by  the  external 
charger,  which  will  be  2  volts  or  more 
greater  than  that  applied  by  the  regulator  to 
the  storage  battery.  WARNING:  Do  not 
fast-charge  deep-cycle  storage  batteries! 

A  pair  of  meters  calibrated  to  indicate 
20  VDC  and  20  ADC  full-scale  monitor 
voltage  and  current  provided  to  the  rig 
when  battery  power  is  used. 

A  separate,  suppressed  zero,  expanded- 
scalc  meter  calibrated  over  the  range  of 
about  10  to  15  VDC  allows  immediate  and 
constant  indication  of  the  state  of  charge  of 
the  station's  backup  battery.  This  meter 
scale  is  calibrated  in  bands  of  red,  yellow 
and  green,  as  explained  in  Table  1.  The 
narrow  yellow  segment  is  based  on  the  as- 


sumption  that  solid-state 
transceivers  may  not  operate  prop- 
erly below  +12  VDC.  The  internal 
power  supply  is  used  to  calibrate 
this  meter  A  DMM  should  be  used 
for  greatest  accuracy.  Colored 
markers  can  be  used  to  produce  the 
multicolored  scale. 

An  alarm  circuit  is  included  to 
indicate  when  the  battery  has  been 
discharged  by  60  percent  to  the 
1L6  VDC  level.  When  battery 
voltage  is  above  1L6,  the  green 
LED  will  be  illttminated:  when  voltage 
falls  to  IL6»  the  green  LED  goes  out  and 
the  red  LED  lights.  A  piczo  audible  alarm 
sounds  at  this  low  voltage  level  unScss  si- 
lenced by  the  toggle  switch  controlling  it. 

A  pair  of  fixed  three-lermina!  regulators 
are  included  to  provide  +9  and  +6  VDC 
for  station  accessories  with  outputs  termi- 
nated in  RCA  jacks.  An  additional  RCA 
jack  provides  regulated  voltage  from  cither 
the  internal  AC  supply  or  the  storage  bat- 
tery for  accessories  requiring  this  voltage. 

Most  small  12  volt  relays  have  a  coil  re- 
sistance of  100-300  ohms  and  require  50  to 
150  mA  for  operation.  Because  this  current 
must  flow  through  switch  transistor  Q4, 
the  power  dissipated  is  much  higher  than 
can  be  handled  by  any  of  the  small  signal 
transistors  usually  available  (2N3904, 
etc.).  Although  at  first  glance  it  may  seera 
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Figure  I.  Backup  batiery  monhorl charger! alarm  schematic  diagram. 


wasteful  10  use  a  5  wait  VHF  transistor 

(2N3053)  as  Q4,  its  power  dissipation  ca- 
pability is  necessary- 
Circuit  boards  for  this  project  are  avail- 
able from  FAR  Circuits  (18N640  Field 
Court,  Dundee  IL  60118)  for  S9J0  plus 
$1.50  S  &  H*  If  you  use  PC  board  and 
mount  transistors  QI  and  Q2  onto  the 
board,  they  must  be  hcat-sinked.  Ttie  tran- 
sistors may  be  external  to  the  board  and 
wired  back  to  the  PC  board. 

Construction 

This  equipment  should  be  constructed  in 
a  metal  enclosure  to  present  a  neat  appear- 
jmce  as  a  permanent  item  of  station  gear, 
but  the  actual  layout  and  overall  size  will 
be  a  function  of  what  is  available  and  of 
each  builder's  needs  and  desires.  The  cir- 
cuit is  straightforward  and  many  of  the 
parts  can  be  found  in  the  jimk  lx>x.  What 
may  not  be  on  hand  or  available  from  oth- 
er local  hams  or  at  hamfesi  flea  markets 
can  be  obtained  from  mail  order  dealers, 
and  from  Radio  Shack, 

About  Meters 

The  voUmeier  and  ammeter  I  used  were 
originally  40-VDC  meters.  These  3-1/2"- 
square  plastic-cased  meters  both  had  basic 
0-1  mA  movements  and  iniemal  40k  muJ- 
tipHer  resisters  mounted  inside.  I  took  the 
meters  apart,  removed  one  40k  resistor  and 
soldered  tt  in  parallel  with  the  40k  resistor 
in  the  other  meter,  changing  it  to  indicate 
20  VDC  full-scale.  The  remaining  meter 
had  the  resistor  replaced  with  a  short  piece 


of  wire  and  then  was  a  1  vaA  meter  which 
would  require  a  shunt  so  it  would  indicate 
20  amperes  fuli-scale.  By  careful  erasure 
of  the  numbers  on  both  meter  faces  and 
use  of  a  fine-lip  felt  pen  to  change  the 
numbers,  I  calibrated  both  scales  at  5,  10, 
and  20, 

To  make  the  shunt  for  the  20  ampere 
meter,  1  measured  the  resistance  of  the  1 
mA  movement  (60  ohms)  with  a  DMM, 
Ohm's  law  indicated  that  0.06V  across  60 
ohms  would  cause  full-scale  current  of  1 
mA  to  flow  through  the  meter  movement 

I  had  some  AWG-16  enamel -covered 
copper  wire  in  the  junk  box,  ideal  for  the 
shunt.  Referring  to  a  copper  wire  table, 
AWG-16  wire  has  a  resistance  of  4.016 
ohms  per  1 ,000  feet,  or  0.004  ohms  per 
foot  and  0.00033  ohms  per  inch. 

To  determine  the  resistance  needed  for 
the  shunt  using  Ohm's  law,  I  divided 
0.06V  by  20A,  resulting  in  a  value  of 
0.003  ohms.  Dividing  this  shuni  resistance 
by  the  0,00033  ohms  resistance  of  one 
inch  of  AWG-16  wire  indicated  that  a 
length  of 

nine  inches  of  AWG-16  wire  was  needed 
for  the  20  amp  shunt.  1  temporarily  wound 
this  length  of  wire,  plus  I^"  at  each  end 
for  conncctioiis,  on  the  body  of  a  felt-tip 
marker  to  make  a  small  coil  and  then 
removed  it  and  connected  it  across  the  1 
mA  meter.  Viol^!  A  20  amp  meter! 

Your  meter  movement  may  be  different, 
but  the  method  for  dcLermining  the  proper 
shunt  will  be  the  same,  as  explained  above. 

The  voltmeter  multiplier  resistance,  if 


needed,  can  be  determined  by  applying  20 
VDC,  if  you  have  it,  across  a  series  circuit 
consisting  of  the  meter  and  a  potentiome- 
ter of  at  least  25k  ohms  for  a  1  mA  move- 
ment. (Less  resistance  will  be  needed  if 
your  meter  is  5  or  10  mA  or  more,  but 
greater  if  a  more  sensitive  meter — 50,  100 
or  200  \jlA — is  used.)  Set  the  pot  at  maxi- 
mum resistance  and  then  adjust  for  a  full- 
scale  indication  on  the  meter.  Remove  the 
voltage  and  measure  the  resistance  in  that 
ponion  of  the  pot  in  the  circuit  at  full- 
scale.  This  is  the  value  of  the  multiplier  re- 
sistor for  a  20  VDC  full-scale  indication, 
A  trimpot  and  a  series  resistor  used  as  the 
multiplier  will  allow  accurate  calibration 
of  full-scale  voltage. 

If  you  do  not  have  a  source  of  20  VDC, 
you  can  use  15V  for  three-quarter  scale  or 
lOV  for  half-scale  indication.  The  amount 
of  resistance  will  be  the  same. 

The  battery  condition  meter  (Ml)  is  a 
suppressed  zero,  expanded-scale  DC  volt- 
meter set  by  external  components  to  cover 
an  approximately  5  volt  range  between  10 
and  15  VDC  Refer  to  Figure  1.  The  10 
volt  zener  diode  (D3)  suppresses  the  zero 
so  the  meter  will  not  begin  to  indicate  until 
at  least  10  volts  are  applied  to  its  cathode. 
Between  this  point  and  +15  Vr>C,  as  es- 
tablished by  the  multiplier  resistor  (R7  and 
RS  in  scries),  the  meter  becomes  a  5  VDC 
meter,  indicating  only  that  segment  be- 
tween 10  and  15  VDC. 

Although  this  same  range  is  obviously 
indicated  on  the  20V  meter  (M3),  the  5V 
range  covering  from  below  fully  dis- 
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Figitre  2.  Circidt  board  and  parts  placement  for  ttw  Backup  Battery  Monitor/Charger/ Alarm.  Note:  If  transistors  Ql  and  Q2  are  mounted  on 
the  PC  board,  they  must  be  heat -s inked.  The  tratisistors  may  be  external  to  the  board  and  wired  back  to  the  PC  board. 


charged  to  above  fully  charged  condition 
of  the  storage  battery  is  expanded  over  the 
full  scale  of  ihe  battery  condition  meter 
Ml»  making  voltage  (and  charge  level 
when  calibrated)  changes  much  easier  to 

The  resistance  of  the  meter  muliiplier  I 
used  was  based  on  the  263  \iA  full  scale 
deflection  of  the  small  surplus  meter  I 


used.  Depending  upon  the  fuU-scale  cur- 
rent of  your  meter  the  multiplier  resis- 
tance can  be  determined,  as  explained 
above*  for  3  VDC  full-scale  indication. 

Final  Adjustment 

Apply  AC  power  and  set  output  voltaic 
at  11.6  VDC,  using  a  DMM  for  accuracy. 
Adjust  RI2  so  the  green  LED  D7  just  ex- 


tinguishes and  the  red  LED  DS  is  illumi- 
nated. Operate  S2  to  check  operation  of 
the  piezo  aural  alarm. 

Increase  output  voltage  to  13.8  VDC 
(lead-acid  battery)  or  13.5  VDC  (lead  cal- 
cium battery).  Note  that  as  output  voltage 
is  increased,  the  red  LED  D8  extinguishes 
and  the  green  LED  is  illuminated.  Now  re- 
move the  power. 
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Parts  List 

15,000  |iE  50V  siectmlytic 

15jiF50Vtanlaium 

22  ^F  15V  tantalum 

0.01  [if  disc  ceramic 

0.1  tiF  16V  disc  ceramic 

6 A  bridge  redifier 

20  ampere  stud  diode 

10V  zener  diode 

6.2  V  zener  diode 

1N914.  1N4l43,elC. 

Green  LEO 

Red  LED 

1  amp  fuse 

20  amp  fuse 

2-temiinal  barrier  sfrip,  25  ampere  capacQy 

Binding  posts,  r&6  arvd  black 

RCA  jacks  (optional) 

insulated  temiinaJ  post 

12-VDC  relay.  SPOT 

Surplus  meler,  200  uA  to  1  mA 

0*1  mA  DC  meters 

2N3055  (ofi  lafge  heat  sinks) 

NPN  small  Signal  transistor  (2N3904, 2ISI4124, 2N2222.  etc.) 

HPH  2N3053  (se^  text) 

0.1  Ohm.  5W 

240  ohm.  1/4W,  5% 

1,000  Ohm  pot,  screwdriver  adjust 

1000  ohm  1/4W  5% 

10k  ohm  Irimpot 

15k  ohm  1MW5% 

20  ampere  shunt  {see  text) 

1,000ohm1/4W5% 

1,000  ohm  1^W  5% 

SPST  t toggle  or  slide  switch 

lS-25  VAC  secondary.  3 A  transformer 

LM317-T  adjustable  regulalor 

7809  negylalor  {9  VDC)  1  amp 

7806  regulator  (6  VDC)  1  amp 

Piezo  alarm  buzzer,  12-VDC 


pre-etched  and  drilled  circuit  traards  are  available  from  FAR  Circuits,  iari640  Refd  Court,  Dundee  IL 
60118.  for  $9.50  plus  $1.50  S  4  K 


AMATEUR  TELEVISION 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repealers  and  individuals  are  retransmitting 
Space  Shuttle  VkJeo  &  Audio  from  their  TVRO*s  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  signrficant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
Ihe  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  arry 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna  We  also 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amprrfi- 
ers.  We  ship  most  items  within  24  hours  after  you  call. 


(81 8)  447-4565  rn-f  8aiii^:30|>m  pst.         Vlfta,  MC,  COD 

P.C.  ELECTRONICS  Tofii{W60RG) 

2522- WG  pQxson  Ln  Arcadli  CA  91007    Haryann  (WBevSS) 


Connect  Jl  to  the  battery  positive  termi- 
nal and  J2  to  the  battery  negative.  Also 
connect  J2,  or  the  negaiive  terminal  of  the 
baUery,  to  the  station  DC  ground.  Note  the 
indication  on  the  battery  condition  meter 
(Ml) — it  should  be  in  the  green  area  above 
12  VDC.  Apply  power  while  watching  am- 
meter M2.  If  3A  or  less  are  indicated,  the 
battery  can  be  left  on  trickle  charge. 

If  the  battery  condition  meter  Ml  indi- 
cates low  in  the  green  or  yellow  area,  do 
not  apply  power  or  you  may  blow  the  pri- 
mary fuse  or  overheat  the  transformen  In- 
stead, connect  the  positive  lead  of  an  ex- 
ternal battery  charger  of  the  type  used  to 
charge  automobile  storage  baneries  to  J8 
and  the  negative  terminal  to  the  negaiive 
terminal  of  the  storage  battery.  Set  the 
charger  for  an  indication  on  ammeter  M2 
of  not  greater  than  10  percent  of  the  bat- 
tery's ampere-hour  capacity^ — 10 A  for  a 
100  Ah  battery,  for  instance. 

Note  that  the  voltmeter  M3  and  the  bat- 
tery condition  meter  Ml  indicate  full 
charge  for  the  type  battery  you  are  charg- 
ing, and  that  D7  is  illuminated. 

Ignore  the  indication  on  the  battery 
charter  voltmeter  if  one  is  provided.  It  will 
indicate  somewhat  higher  voltage  than  is 
required  for  a  fully-charged  battery,  but 
the  internal  regulator  in  this  equipment 
will  hold  the  voltage  applied  to  the  battery 
to  Ihe  proper  level  and  will  not  allow  the 
battery  to  be  overcharged.  Charging  cur- 
rent will  gradually  be  reduced  as  the  bat* 
tery  accepts  the  charge,  eventually  tapering 
off  to  a  trickle:  under  1  ampere.  At  this 
time,  or  at  any  time  thereafter,  the  external 
charger  can  be  disconnected  and  the  power 
applied  lo  this  equipment  and  it  will  then 
maintain  the  battery  fully  charged  for  use 
whenever  needed. 

Conclusion 

The  large-capacity  deep-discharge  stor- 
age battery  used  for  backup  power  in  the 
station  represents  a  sizable  investment. 
When  properly  maintained  and  used,  it 
will  provide  satisfactory  service  for  many 
years.  Building  and  using  this  simple 
equipment  will  ensure  that  power  will  be 
available  when  needed.  With  the  battery 
fully  charged  and  connected  to  this  equip- 
ment, which  should  be  pow^ed  from  the 
AC  line  and  tumed  on  at  all  times,  no  fur- 
ther attention  is  required. 

However,  as  with  any  storage  battery  in 
backup  service,  monthly  hydrometer  read- 
ings should  be  laken  of  each  cell  and 
recorded,  in  accordance  with  the  battery 
manufacturer's  instructions.  Water  which 
may  be  evaporated  from  the  battery  over 
time  should  be  replaced  when  necessary 
with  aniy  distilled  water^  available  to  nu- 
merous supermarkets  and  drug  stores 
throughout  the  coimtry.  ■ 

WARNING:  Do  not  use  tap  water  or 
any  bottled  water  except  distilled  water 
or  Ihe  battery  may  be  damaged  or  its 
capacity  to  bold  a  charge  reduced* 
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C228A-Twin  6ana  2  Meter/220  MHz.      C288A-Single  band  220  MHz 

C228Mhe  first  and  only  HT  with  2  Meters  and  220  MHz. 

Frequencv  range  RX  130*174  and  200-245  MHz  (approx> 

TX  Ham  bands  only  on  2  Meters  and  220  MHz. 
MARS  CAP  modifiable,  permits  required 

2.5  Watts  power  output  with  standard  battery  (CNB151)  ' 

S  Watts  with  T2V  battery  (CNB152) 
Long  life  battery  (CNB153) 
Power  cord  for  mobile  operation  {CAWT50) 
Three  power  Fevels  (L)  (M)  (HI 

For  more  iiifDrmatiDn  &n  thfS  and  other  STANOARD  produtrs.  CQnlacl  your 
nearest  dealer  or  call  STANDARD  Amateur  Radio  Proditc^is  at  f3t?|  7B3  0DS1 


Specifications,  price  and  features  are  subject  to  change  wiitiout  oblitfalton  or 
notice,  All  products  carry  a  ONE  YEAR  Frmrted  wafranly 
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ries.  20p€f  bar^dfimited, 

CTCSS  Encode  Decode  mctuded  \ 

OTMF  Code  Squelch  and  Paging  mode^  \ 

Receiver  sensitivity  is  an  unbeatabb  O.g&uV  for  12dB  StNAD 
Unbeatable  out-of-band  sensitivitv       ^^ 

Clone  mode  allows  you  to  quickly  program  a  friend's  new  ^ 
STANDARD  HTfrom  yours.  All  memory  contents  are  copied  ovaif 
the  air  from  one  KT  to  the  other 

Also  available  is  the  STANDARD  C5mA,  C628A  ^ 

STANDARD  Amateur  Radio,  Products,  Irtp, 
P.O.  Box  4B48Q,  Niies,  IHinois  60648 


'^Oak? 


C2BBA 


^<.. 


^Olsp 


^AHE-c 


S^l'F 


-.^mL, 


Various  Scan' 

Lean  Body  and 

200  Channel  MembTyTapaci^-^O^ndard. 

Code  Squelch/Tona  Squelch.  j 

"uilMn  key  pad  under  the  front  sfide-cover.  / 

fieceives  from  1 15  to  249  MHz.  Transmits  220  MHz  harii  band  onf^ 

AM  detector  for  Aircraft.  MARS/CAP  modifiable,  perrWits  required. 

2,5  Watts  power  output  with  standard  battery  (C^BIM)^ 

5  Watts  with  (CNB1S2).  Long  life  battery  (CNBI 33U    ) 

Three  power  levels.  (L)  (M)  (H)  /    /  J 

Wake-up  feature  turns  tha  radio  on  automaticilly./fotn 

receive  a  specific  call  from  another  station  even  if  the  power  is  In 

the  off  position.  Curfent  drain  in  the  Wake-up  mode  Is  only  3  mA. 

Easy  and  Quick  to  address/store  memory  cnannels.  Vacant 


memory  channels  are  automatically  scanned  and  located. 
DTMF  Memory.— to  different  OTMF  memories,  each  accommodating 
up  to  1 5  digits,  with  the  touch  of  a  key.    /      /  ib^ 
Also  available  is  the  STANDARD  CTSSA  for  2  ipeters  and  the 
C488A  for  440  MHz.  C288A-The  first  and  onl^  HT  with  2  Meters 
and  Aircraft  receive  coverage  with  220/MH2  transmit* 
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Number  10  tm  your  Feedback  card 


by  BiU  Clarke  WA4BLC 


HF/VHF  Digital 

MFJ  SWR  Analyzer 


MFJ  Enterprises,  Inc. 

P.O.  Box  494 

Mississippi  State  US  39762 

Telephone:  (800)  647-1800 

Price  Class:  $199,95 


Over  the  past  two  years  I  have  reviewed 
MFJ*s  SWR  analyzers  as  they  pro- 
gfessed  through  the  evolution  process.  The 
first  version  required  the  use  of  an  HF  re- 
ceiver for  accurate  frequency  setting  (or  the 
use  of  a  portable  frequency  counter).  The 
next  version  included  a  built-in  frequency 
counter  that  displayed  the  frequency  as  you 
tuned  for  lowest  SWR,  Both  units  were  de* 
signed  for  operation  in  the  HF  area  of  I.S 
through  30  MHz. 

The  most  recent  MFJ  SWR  analyzer 
brings  VHF  capabilities.  The  MFJ-249 
HFA/HF  SWR  Analyzer  covers  ail  frequen- 
cies from  1.8  through  170  MHz.  If  this  de- 
vice doesn't  become  one  of  the  handiest 
helping  hands  around  the  shack  1  don't 
know  what  witl. 

What  is  an  SWR  Analyzer? 

An  antenna  analyzer  is  used  to  accurate- 
ly determine  the  SWR  of  an  antenna  at  the 
shack  feedline,  antenna,  tuner,  or  any  point 
In  between.  No  transmitted  signal  is  re- 
quired during  measurements.  This  means 
no  on-the-air  tune-ups,  something  most  of 
us  wish  would  go  away  anyway.  Adjust- 
ments to  the  antenna  can  be  made  while 
the  unit  is  hooked  up  to  the  antenna,  there- 
by giving  instant  results  of  adjustments. 

Measurements  are  made  by  use  of  a 
variable  frequency  osdilator,  an  SWR  mea- 
suring circuit,  and  a  digital  frequency  dis- 
play. 

Advantages  of  a  Small  Unit 

The  MFJ-249  is  completely  portable  for 
use  in  the  field  or  in  the  shack  (it  operates 
on  six  AA  batteries  or  an  external  AC  sup- 
ply). It  can  easily  be  used  at  ground  level 
for  verticals,  on  a  tower  for  a  directional  an- 
tenna, and  at  any  other  antenna's  feed 
point.  Antenna  SWR  can  be  checked  with- 
out returning  to  the  shack. 

In  the  shack,  the  SWR  of  your  leedlines 
can  be  checked.  After  all,  this  ts  the  SWR 
your  transceiver  will  operate  into. 

Using  the  MFJ-249 

First  and  foremost,  read  the  manual  be- 
fore you  use  the  analyzer.  Although  it  is 
quite  simple  to  operate,  the  analyzer  can  be 
damaged  by  improper  use.  The  manual  is 
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small,  but  it  points  out  proper  procedures 
that  will  assure  correct  usage.  Probably  the 
most  important  warning  the  manual  gives 
is:  DO  NOT  TRANSMIT  INTO  OR 
THROUGH  THE  ANALYZER. 

The  manual  includes  some  genera)  infor- 
mation about  coax  feedfine  losses  and  ex- 
plains how  high  SWR  increases  these  toss- 
es. H  recommends  further  reading  in  the 
ARRL  Antenna  Book. 

A  sample  SWR  antenna  plot  chart  Is  in- 
cluded, which  can  be  copied  for  your  use. 
Graph  paper  (my  personal  choice  is  1/4- 
Inch  scale)  works  well  for  plotting,  also. 

In  the  Shack 

I  connected  the  analyzer  to  the  various 
feedlines  in  my  shack  and  tested  each  for 
the  frequency  of  lowest  SWR.  I  then  made 
a  record  of  this  information  for  future  refer- 
ence. I  also  checked  this  newest  set  of 
readings  with  those  of  a  year  ago.  All  was 
still  in  order 

As  a  matter  of  curiosity,  f  now  know  why 
one  of  my  2  meter  antennas  has  never 


worked  very  welL  The  lowest  SWR  point  is 
at  142,205  MHz  and,  unfortunately,  the  an- 
tenna is  a  sealed  unit  and  not  adjustable. 
Without  the  VHF  capability  of  the  new  unit  I 
could  not  have  easily  determined  this. 

I  made  a  plot  of  the  Cushcraft  R5  (new 
East  summer)  and  confirmed  that  no 
changes  had  occurred  since  installation.  In- 
terestingly, however.  I  found  a  large  number 
of  low  SWR  points  between  60  and  115 
MHz. 

A  couple  of  2  meter  HT  antennas  were 
checked  and  found  to  have  SWR  low  points 
a  little  above  the  band.  I  have  tried  this  test 
via  other  means  in  the  past  and  observed 
similar  results,  lt*s  interesting  to  watch  the 
effect  caused  by  objects  in  close  proximfty 
to  these  tittle  antennas.  When  I  waved  my 
hand  within  a  few  inches  of  them  the  SWR 
would  change  from  1.2:1  to  off  the  scale. 

Have  a  feedline  in  the  shack  and  not 
sure  what  it  does?  Just  connect  the  analyz- 
er and  see  where  it  operates. 

Building  and  Adjusting  a  75  Meter  Qipole 

The  scenario  for  building  a  dipole  anten- 
na and  using  the  analyzer  tor  adjustments 
is  quite  simple.  Using  the  formula  468/ 
frequency  In  MHz,  a  leg  length  of  60  feet 
each  is  determined.  Note  that  few  antennas 
will  be  exactly  formuia  length,  due  to  the 
environment  in  which  they  operate  (i.e, 
proximity  to  power  lines,  other  antennas, 
buildings,  aluminum  siding,  etc.).  For  this 
example,  the  dipole  legs  are  cut  to  64  feet 
each  (somewhat  oversize^  for  adjustment 
purposes).  Assemble  the  antenna  using  a 
center  insulator  as  a  feed  point  and  haul  It 
into  place  with  a  feedline  attached. 

Connect  the  analyzer  to  the  feedfine  and 
check  for  the  frequency  of  lowest  SWR.  In 
this  case  it  is  3.585  MHz.  As  the  antenna  Is 
meant  to  operate  at  about  3.9  MHz,  some 
leg  pruning  will  be  necessary. 

Leaving  the  analyzer  connected,  drop  the 
antenna  and  prune  6  inches  (12  inches  at  a 
time  is  OK  until  within  100  kHz  of  the  de- 
sired frequency)  from  each  leg  and  recheck 
for  the  frequency  of  lowest  SWR.  Repeat 
this  process  until  the  frequency  of  lowest 
SWR  is  within  25  kHz  of  the  desired  point. 
This  completes  the  adjustments.  Remove 
the  analyzer  and  run  the  feedline  to  the 


shack  for  use.  By  the  way,  It  is  not  uncom- 
mon to  be  unable  to  reach  an  SWR  of  1:1, 
However,  2:1  and  b©(ow  is  quite  acceptable 
for  most  purposes. 

Note  that  the  aTnount  pruned  from  the 
legs  must  be  equal  on  both  sides.  Addition- 
ally, when  working  on  higher  frequency  an- 
tennas, you  must  prune  less  at  a  time.  For 
example,  on  17  meters  a  couple  of  inches 
at  a  time  is  appropriate. 

In  general,  when  the  lowest  SWR  fre- 
quency E5  higher  than  desired,  the  elements 
(dipo!e  Tegs  in  this  case)  are  too  short.  Jf  the 
frequency  is  below  that  desired,  the  ele- 
ments are  too  long. 

The  advantages  of  antenna  adjustments 
made  in  this  manner  are  reduced  QRM  and 
the  convenient  lack  of  running  back  and 
forth  between  the  shack  and  the  antenna. 

Antenna  Tuner  Adjustment 

Want  to  eliminate  another  tuner-upper 
from  the  band?  1  sure  wish  everyone  would! 
it's  simple — just  connect  the  analyzer  to 
output  #2  of  a  two-position  self-grounding 
coax  switch  and  your  transceiver  to  output 
#1,  The  common  output  is  connected  to  the 
input  of  your  tuner. 

To  adjust  the  aritenna  tuner,  select  posi- 
tion 2  on  the  coax  switch,  set  the  analyzer 
to  the  desired  frequency,  and  adjust  the 
luner  until  the  SWR  meter  reading  is  at  its 
lowest  point.  All  this  is  done  with  no  trans- 
mitted signal  Lastly,  select  position  1  on 
the  coax  switch  and  you  are  ready  to  trans- 
mit 

Frequency  Counter 

The  MFJ-249  can  be  used  as  a  frequen- 
cy counter  over  its  entire  operational  range. 
As  with  its  predecessor,  the  247  is  not  very 
sensitive  and  requires  the  use  of  a  "times  1" 
probe  for  all  but  the  most  basic  of  frequency 
checks.  However,  all  you  have  to  do  is  put  a 
rubber  duck  on  the  BMC  connector  and  iVs 
great  for  checking  2  meter  mobile  rigs  and 
HTs,  The  readout  is  selectable  from  four  to 
six  decimal  places. 

Recommendation 

Following  the  evofution  of  the  MFJ  SWR 
analyzers  has  been  very  interesting.  They 
have  alt  proved  to  be  very  useful  and  the 
MFJ-249  IS  the  best  yet.  Having  coverage 
from  160  through  2  meters  is  a  definite  ad- 
vantage over  the  older  modets^  For  opera- 
tional convenience,  the  SWR  meter  has 
been  moved  to  just  below  the  digital  display 
and  the  non-sensitive  controls  moved  to  the 
top  of  the  unit. 

The  MFJ-249  makes  antenna  work  of  all 
kinds  easier,  from  tuning  simple  dipoles  to 
adjusting  traps  On  a  triband  beam  to  fine 
tuning  HF  mobile  antennas.  The  anafyzer  is 
certainly  a  must-have  device  for  Reld  Day, 
and  with  2  meter  capabilities  it  makes  VHF 
mobite  antenna  adjustments  a  snap. 

Since  their  inception,  I  have  used  MFJ 
SWR  analyzers  and  would  never  go  back  to 
the  old-fashioned  method  of  transmitting  a 
signal,  taking  a  reading,  going  out  to  the 


antenna  and  making  an  adjustmentp  return- 
ing to  the  shack,  transmitting  a  signal,  tak- 
ing a  reading,  repeating,  repeating,  repeat- 
ing! Being  abie  to  make  ail  the  necessary 
adjustments  without  returning  to  the  shack 
is  wonderful.  As  an  extra  carrot,  1  make  no 
QRM  while  tuning  my  antennas. 


Specifications 

Oimensksns 

r  X  6.8*  K  2,2* 

(VWD) 

Frequency 

1.8-170  MHz 

Power 

12  VDC  @  300  mA               1 

Batteries 

6AA 

Counter  Sens  livlty: 

600  mV 

Sell  your  product  in  73  Amateur  Radio  Today! 
Can  Pan  Harper  at  (800)  274-1373. 


RUTLAND  ARRAYS 

FOR  THE  ULTIMATE  PERFORMANCE 
VHF/UHF  ANTENNAS  &  ACCESSORIES 


EME:ATV:OSCAR:TROPO:FM:PACKET 


MODEL 

Freq.      #  Be  Lenath 

Meas.  Gain 

Cost 

RA4-50 

50-51  MHz 

4el 

12.3  ft 

8.25  DBd 

139.95 

RA7-50 

50-51  MHz 

7el 

26.5ft 

105  DBd 

279.95 

RA8-2UWB 

144.148MHz 

8el 

11.8ft 

1 1 .2  DBd 

91.75 

F01 2-1 44 

144-146.5MHZ 

12el 

17.3ft 

12.6  DBd 

142.50 

F012-147 

145-1 48MHz 

12el 

17.3ft 

12.6  DBd 

1 42.50 

F01 5-1 44 

144.145MHz 

15el 

25.1ft 

13.8  DBd 

192.50 

F01 6-222 

222-225MHZ 

16el 

17.3ft 

14  DBd 

129.95 

F022-432 

432.438MHz 

22el 

14ft 

15.8  DBd 

114.95 

F022-ATV 

420-450  MHz 

22el 

14ft 

15,8  DBd 

114.95 

F025-432 

432-438MHZ 

25el 

17.1ft 

16,5  DBd 

134.95 

F033-432 

432-438MHZ 

33el 

24.3ft 

17.8  DBd 

223.95 

F01 1  ^0 

440-450MHZ 

11el 

6ft 

12  DBd 

69.95 

ALSO  AVAILABLE 

POWER  DIVIDERS-STACKING  FRAMES 
CALL  OR  WRITE  FOR  OUR  NEW  CATALOG 

WE  USE  ONLY  6061-18  ALUMrNUM  OF  U.S.  MANUFACTURE 


RUTLAND  ARRAYS 

1703  WARREN  ST  *  NEW  CUMBERLAND  PA  17070 
Oiders  1-800-536-3268  Info.  1-717-774-3570  7pm-10pm  EST 

DEALER  INQUtRIES  ARE  INVITED 
WE  DESIGN  AND  BUILD  ANTENNAS  FOR  PERFORMANCE  NOT  PRICEI 
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by  David  Cassidy  NIGPH 


US  Digital  Company' 

DVR  501A  Simplex 

Repeater  System 


us  Digital  Co. 

360  Rougeau  Ave, 

Winnijjeg.  MB 

Canada  R2C4A2 

Telephone:  (204)  661  -6859 
Pnce  Class:  $166 


In  the  last  few  years,  low-cost  microchips 
tfiat  are  capable  of  recording  dlgitaffy  have 
become  available.  Several  companies  have 
come  out  with  products  utilizing  these  cliips 
In  such  things  as  contest  voce  rea>rders,  re- 
peater IDers.  repeater  voice  mailbox  sys- 
tems, and  what  is  called  a  ^'simplex  repeater" 
Until  recently^  simplex  repeaters  have  been 
mostly  large  and  costly  boxes,  but  US  Digital 
Co.  (strangely,  a  Canadian  company)  has 
released  a  palm-sized  simplex  repeater  that 
works  amazingly  well  for  the  price. 

What's  a  Sknpiex  Repeater? 

A  simplex  repeater  records  a  transmis- 
sion^  then  rebroadcasts  the  recorded  trans* 
mission  on  Uie  same  frequency.  If  you  place 
the  simplex  repeater  in  a  good  location ,  low- 
powered  stations  are  able  to  communicate 
over  much  greater  distances,  as  long  as  you 
wait  for  the  repeating  of  your  transmission. 
One  situation  that  springs  to  mind  where  a 
simplex  repeater  would  be  useful  is  in  emer- 
gency rescue  work,  especially  in  remote  and 
mountainous  areas.  Drive  your  simplex- 
repeater-equipped  car  to  a  high  spot  (or.  in 
very  remote  areas,  air-drop  a  simplex- 
repeater-equipped  package),  and  everyone 
involved  in  the  search  will  be  able  to  com* 
municate  without  the  need  for  a  manned  re- 
lay station.  Those  involved  with  this  type  of 
communications  might  want  to  leave  a  sim- 
plex repeater  permanently  wired  into  their 
mobile  rig. 

There  are  other  uses  for  a  simplex  re- 
peater. You  can  set  it  up  in  announce  mode 
so  that  instead  of  repeating  whatever  is 
heard,  a  pre*recorded  message  is  broadcast 
at  a  prenjetermined  time  intervaL  This  would 
be  useful  as  an  automatic  IDer,  a  low-cost 
way  of  adding  voice  announcements  to  your 
club's  repeater,  a  way  to  test  your  own  sta^ 
tion's  quality,  a  propagation  beacon,  or  in 
dozens  of  other  situations. 

US  Digitars  DVFt  501 A 

US  Digital  has  come  out  with  the  smattest 
simplex  repeater  av^lable.  The  entire  unit  fits 
into  a  case  that  easily  disappears  in  a  shirt 
pocket  The  unit  is  powered  by  a  standard  9 
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volt  battery,  and  comes  complete  with  a  pre- 
wired cable  that  is  suitable  for  use  with  ICOM 
or  Yaesu  KTs  (if  you*ve  got  an  Alinco,  Azden, 
Kenwood  or  other  HT,  a  little  rewiring  of  the 
plugs  is  alt  it  takes).  The  repeater  simply 
plugs  into  the  microphone  and  speaker  jacks. 
Ifs  a  simple  matter  to  wire  up  additional  plugs 
to  make  the  unit  function  with  any  other 
transceiver. 


US  Dtgitaf  Compar}y's  Simplex  Repeater 
S^tem,  shown  at  actual  size^ 

All  connections  and  tine  single  mini-switch 
are  on  the  top  of  the  well-made  black  plastic 
case.  The  case  is  so  tight  that  I  had  a  little 
trouble  sliding  tine  battery  compartment  cover 
back  on  after  installing  the  battery.  Once  I 
was  successful,  no  amount  of  squeezing  or 
shaking  produced  the  slightest  sound  or 
movement.  This  case  is  solid!  The  mini  toggle 
switch  is  used  to  choose  between  repeat  and 


announce  modes.  There  are  also  two  LEDs 
to  indicate  when  a  signal  is  being  received  or 
transmitted. 

Once  you  have  the  Simplex  Repeater  Sys- 
tem connected  to  your  transceiver  and 
switched  to  repeat  mode,  anything  that  is  re- 
ceived will  be  recorded  and  immediately  re- 
broadcast.  The  digital  recording  chip  that  is 
the  heart  of  the  simplex  repealer  provides  ex- 
ceptional audio  quality  with  a  3.2  kHz  pass- 
band. 

To  set  up  the  announce  mode,  you  start  in 
repeat  mode.  The  announce  mode  takes 
the  last  message  recorded  in  repeat  mode 
and  continues  to  broadcast  it  approximately 
every  seven  minutes.  This  means  that  you 
need  two  radios,  one  with  the  DVR  501 A 
wired  in,  and  another  to  send  tiie  announce 
message.  After  the  message  is  recorded  tn 
repeat  mode,  you  move  the  toggle  switch 
over  to  "announce."  The  DVR  501 A  will  now 
rebroadcast  the  message  until  you  switch 
it  off  or  back  to  repeat  mode  (or  until  the 
battery  gives  out). 

In  Use 

The  small  size  and  battery  power  of  the 
US  Digital  Simplex  Repeater  System  brings 
one  particular  use  immediately  to  mind:  With 
this  unit  and  an  HT,  youVe  got  an  instant, 
easily-hidden  transmitter  for  your  next  fox- 
hunt. 

While  I  wasn't  able  to  use  the  US  Digital 
unit  in  an  actuaJ  foxhunt,  I  found  many  oUier 
uses  for  this  little  box.  Instead  of  keying  up 
your  local  repeater  over  and  over  again  to 
test  that  new  VHF  or  UHF  beam,  a  simplex 
repeater  wired  into  your  home  station  allows 
you  to  get  a  signal  on  demand  from  any  line- 
of-sight  location.  1  recently  attended  a  ham- 
fest  where  the  sponsoring  club  used  a  sim- 
plex repeater  to  broadcast  directions  from  all 
the  major  local  highways.  They  set  it  up  on  a 
2  meter  simplex  frequency,  and  it  ran  all 
weekend  without  a  flaw. 

US  Digital's  llttie  simplex  repeater  is  one  of 
those  gadgets  that  you  never  thought  you 
needed,  but  after  you  get  one,  you  wonder 
what  you  dkl  without  it  Its  low  cost  and  small 
size  make  It  even  more  versatile. 
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Packet  &  computers 


Jeffrey  Skmtan  N1BW0 
75  Herriott  Street 
FmnkmiN4613t 

This  column  will  be  a  break  from 
the  continuing  series  on  asyn- 
chronous communications.  I  don'l 
ck>  tfiis  lightly,  since  I  have  gotten  a 
lot  of  positive  feedback  on  the  se- 
ries. I  chose  to  lake  a  break  be- 
cause it  has  become  dear  that  I 
need  to  write  something  else  first. 

Those  of  you  who  receive  Radio 
Fun  have  seen  my  column  in  that 
pubfi cation.  Since  ffP  is  targeted  to 
a  beginning  audience  I  have  wrilten 
about  the  operations  aspects  of 
packet*  and  packet  etiquette  in  par- 
ticular. After  discussions  with 
sysops  and  users.  I  have  decided 
that  the  readers  of  this  column  also 
need  some  infonnatlon  on  this  very 
important  subject 

TheProi»lefn 

There  are  many  packet  opera- 
tors who  are  technrcally  savvy. 


They  have  no  problem  whatsoever 
In  setting  up  ttieir  slatiorts,  and  are 
often  heard  on  the  locaf  repeater 
offering  tiseful  advice  to  those  try- 
ing to  get  started  in  packet.  These 
operators  are  a  valuable  resource 
to  packet — no  question  about  It. 
Unfortunately,  yoy  will  rarely  Hear 
these  same  hams  helping  others 
mth  Xfmf  operating  practices,  and 
the  abuse  of  the  (Inter)national 
packet  network  has  become  a  criti- 
cal Issue. 

The  loosely  composed  network 
of  stations  that  comprise  the  sy$> 
tem  we  depend  upon  to  forward 
packet  messages  throughout  the 
US  is  t:»€ing  swamped  by  frivolous, 
redundant »  and  sometimes  even  il- 
legal traffic.  Personally  I  don't  be- 
fieve  that  the  hams  who  are  caus* 
ing  the  problem  are  doing  so  inten- 
tionally—I  think  it  is  ignorance  at 
work.  This,  coupled  with  a  lack  of 
local  instruction  for  beginners  at 
packet,  is  what  has  lead  me  to  write 
this  column. 


Illegal  Messages 

I'll  Stan  with  the  most  problemat- 
ic class  of  mistakes — messages 
that  cross  the  line  of  legality.  These 
messages  threaten  the  existence  of 
automatic  forwarding  as  sysops 
(SYS tem  operators)  decide  that  it 
is  not  worth  the  risK  to  their  license 
to  forward  messages  that  contain 
traffic  contrary  to  FCC  regulations, 
and  that  it  takes  too  much  time  to 
manually  check  the  content  of  each 
message  that  passes  through  their 
systenns.  [Note:  The  ARRL  is  cur- 
rently trying  to  solve  this  problem 
tiy  changing  the  regulation  to  make 
it  clear  that  the  sysop  is  not  respon- 
sible for  the  content  of  forwarded 
messages— a  reasonable  interpre* 
tation  of  the  current  regulations. 
This  is  a  good  idea,  but  the  prob* 
lem  should  be  eliminated  at  the 
cause:  the  sender.) 

These  questionable  or  outfight  il- 
legal messages  are  alnnost  always 
"for  sale*  messages.  In  fact,  "for 
sale"  messages  are  responsible  for 
many  of  the  problems  faced  by  the 
packet  networks.  The  most  trouble- 
some of  these  messages  are  those 
that  seek  to  sell  non-ham-radio 
items.  This  Is  not  allowed  by  FGC 
regulations.  Anything  offered  for 
sale  00  ham  radio,  bs  it  by  voice, 


packet,  or  any  other  mode,  must  tie 
directly  related  to  ham  radio.  Here 
is  the  problem:  A  recent  informal 
survey  of  a  week's  traffic  on  a  local 
PBBS  (Packet  Bulletin  Board  Sys- 
tem) showed  that  at>out  75%  of  the 
messages  were  of  the  lot  sale"  va- 
riety. Of  these,  more  than  50% 
were  about  computer  equipment — 
including  parts,  components,  and 
complete  systems. 

Now.  I  fcnokv  that  a  computer  can 
be  used  as  part  of  a  packet  station, 
and  parts  like  floppy  drives  and 
SIMMs  (Single  In-line  Memory 
Modules)  can  be  used  in  comput- 
ers, but  these  aw  not  ham  radio 
gear.  They  have  many  other  possi- 
ble uses.  A  Kenwood  4S0*S.  as 
a  contrast,  is  obviously  a  piece  of 
ham  gear.  The  use  of  the  packet 
network  as  an  over-the-air  comput- 
er swap  meet  has  two  obvious 
negative  consequences.  First*  it 
creates  a  potentially  hazardous 
situation  for  sysops*  should  the 
Commtsslon  decide  to  interpret 
the  rules  in  an  unfavorable  way. 
Second,  it  clogs  the  network  with 
traffic  better  left  to  landline  BBSs, 
which  are  prevalent  and  readily 
available  throughout  the  country. 
The  bottom  line  on  this  type  of 
tiBffiC  is  that  unless  you  are  selling 
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a  compleie  station — TNG,  compu^ 
m,  and  radio— nt  woutd  probably  be 
better  to  pa$s  on  packet  as  a 
method  of  advertsing  it. 

Just  Plain  Silly 

II  is  my  own  opinion  that  "for 
sale"  traffic  does  not  enhance  th@ 
value  of  the  packet  network.  How- 
ever, [  have  talked  with  many  hams 
who  enjoy  readfng  and  responding 
to  SLcli  messages,  I  am  not  here  to 
tell  you  to  stop  trying  to  sell  your 
ham  radio  gear  via  packet  On  the 
other  hand,  if  you  are  going  to  use 
packet  to  sell  gear,  please  think  be- 
fore you  do.  When  you  see  a  mes- 
sage addressed  to  ALL@ALLUSA 
advertising  a  70-foot  crank-up  tow- 
er—you take  it  down— you  know 
that  the  sender: 

A.  Doesn't  care  about  wasting 
bandwidtii  by  sending  his  message 
to  every  BBS  in  the  country  when 
his  tower  coukj  not  be  of  interest  to 
anyone  outside  of  driving  range  of 
his  QTH;  or 

B.  DoesnH  care  enough  to  ream 
to  address  his  message  to  just  that 
area. 

Reason  A  is  just  plain  nide  and 
reason  B  is  not  an  excuse.  If  you 
are  going  to  send  a  for  sale"  mes- 
sage, start  local,  give  it  a  chance, 


then  make  a  wider  distribution.  Yes, 
Uttis  is  harder  on  you  than  sendfng 
an  ALL@ALLUS  message,  but  it  is 
also  courteous  operation.  Very  fre- 
quently the  item  is  sold  to  a  local 
ham  before  the  message  even  gets 
a  chance  lo  be  forwarded  outside 
your  focal  aiea*  anyway,  if  yoo  are 
selling  something  that  cannot  be 
shipped,  keep  your  traffic  tocai.  If 
you  are  selling  something  that  Is  in 
demand,  likely  to  sell  quickly,  keep 
your  traffic  focal- 
How  do  you  address  trahic  to 
your  local  area?  Each  area  has 
its  own  addresses  that  divide  it  up. 
The  sysops  in  your  area  have  these 
designations  in  their  forwarding 
files  so  that  traffic  is  distributed 
appropriately.  If  you  don't  know  the 
address(es)  for  your  area,  leave  a 
message  for  the  sysop  on  your  lo- 
cal PBBS  asking.  I  am  su^e  that  he 
or  she  will  be  happy  to  provide  the 
mfoFmation.  You  may  even  be  at^ 
to  teil  by  looking  at  the  traffic  on 
the  PBBS.  since  some  of  it  is 
bound  to  be  addressed  to  the  local 
area. 

More  on  Addressing 

The  idea  that  traffic  should  be 
addressed  more  selectively  is  not 
unique  to  "for  sale"  messages.  Be- 


fore you  send  AfsTf  message, 
about  how  it  should  be  addressed. 
If  you  have  a  technical  question 
about  an  AEA  PK-232  MultiMode 
Controller — a  very  common  unit — 
don't  send  your  message  to  AL- 
IUS! It  isn't  necessary.  You  are 
guaranteed  to  find  the  answer  in 
your  own  state,  probably  your  own 
town.  By  sending  it  to  ALLUS,  you 
just  add  to  the  burden  of  the  al- 
ready overburdened  packet  net- 
work. 

On  the  other  hand,  if  you  have 
discovered  a  modification  to  the 
PK-232  that  improves  its  AMTOB 
performance,  and  you  want  to 
share  it,  send  it  to  something  J  eke 
PK-232 ©ALLUS.  This  is  a  perfect 
way  to  use  ALLUS  fonivarding  since 
it  is  a  piece  of  technical  Information 
of  use  to  all  PK-232  enthusiasts* 
Notice,  too,  that  i  did  not  suggest 
addressing  it  to  ALL,  but  to  PK-232. 
This  way,  potentially  interested 
hams  will  spot  the  message  and 
wilf  be  able  to  use  your  wonderful 
new  mod. 

Wtiafs  in  a  Name? 

This  brings  us  to  message  titles. 
If  you  have  a  good  address — like  in 
the  example  above,  PK-232  ©AL- 
LUS— then  you  just  need  to  top  it 


off  wfth  a  good  message  ttfle,  Tlie 
point  of  the  address  and  title  of  tte 
message  is  to  make  sure  that  it 
gets  to  the  right  person.  To  accom- 
pfish  this,  the  three  parts  must  work 
together  to  get  the  traffic  lo  its  des- 
tinatron  and  then  to  engage  the  in- 
terest of  the  person  you  want  to 
reach.  Messages  addressed  to 
ALL@ALLUS,  with  triies  like  "hand- 
he  Ids"  just  don't  cut  it.  To  complete 
the  example  from  above,  we  might 
try  something  like: 

PK-232 @AaUS  Great  AIVITOR 
mod.  just  3  caps 

You  can  see  where  this  kind  of 
information  will  get  it  to  your  poten- 
tial reader,  and  then  entice  them  to 
read  the  message,  Rememben  You 
have  30  characters  to  work  with  in 
the  subject  line — use  them  well. 

So,  with  a  little  thought  and 
some  desire  to  do  the  right  thing, 
you  can  help  make  our  packet  net- 
works a  better  place  to  operate. 
Cleaning  up  youf  packet  act  wiii 
help  make  a  difference  to  everyone 
with  whom  you  share  the  band- 
width of  the  packet  network. 
Please,  try  to  make  a  difference. 

Next  time  we'll  get  back  on  track 
with  our  multipart  series  and  I'll 
have  some  preliminary  survey  re- 
sults.  Tili  then.  73  de  N1EW0. 
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Using  Operauonal 
Ampltfjers 

Operational  amplrfiers  (op  amps) 
weie  invented  prior  to  the  Korean  War 
for  use  in  analog  computers;  it's  the 
math  operations  from  analog  comput- 
ers that  is  meant  by  the  term  "opera- 
tional." Interestingty  enoygh,  if  you 
were  to  see  the  original  Pliilbrick  book 
on  designing  with  op  amps  (copies  are 
still  m  dusty  book  racks  in  college  sci- 
ence departrT>ents,  I  am  told),  the  cir- 
cuits would  Kx?k  very  much  like  those 
In  modern  op  amp  books.  In  this 
month's  column  we  are  going  |o  look 
at  the  basic  op  amp  circuits  that  are 
used  in  ham  radio  applications. 

What  are  those  applications?  Well, 
file  first  that  springs  to  mind  is  micro- 
phone preamplifiers.  Also,  you  find 
these  neato  circuits  in  active  analog 
filters,  and  in  instrumentation  dfcuEts. 
Eacampies  o1  the  latter  are  Wheat$tone 
bridges  and  antenna  bridges  where 
the  minyie  DC  signal  produced  across 
the  detector  can  be  ampliried  for  dis- 
play on  an  analog  meter. 


Figure  1  shows  the  basic  circuit 
symbol  for  an  op  amp.  The  pin  num- 
bers grven  are  lor  the  popular  741  de- 
vice, and  M%  Is  considered  the  indus- 
try standard  far  a  large  number  of 
pfoducts.  Before  hooking  up  some  un- 
familiar op  amp,  however,  check  the 
data  sheet  to  see  if  it  uses  the  ''stan- 
dard"  pinouts. 

There  are  two  inputs  on  this  device: 
-IN  Is  the  inverting  input  ar>d  produces 
an  output  that  Is  180  degrees  out  of 
phase  with  the  input  signal;  +IN  ts  the 
noninverting  input  and  produces  an 
output  signal  that  is  in  phase  with  the 
input  signal.  Taken  together,  the  -IN 
and  +IN  form  a  differential  pair,  i,e, 
afktws  us  to  build  a  differential  amplifi' 
er.  The  output  is  single-ended  with 
respect  lo  ground. 

Note  that  there  are  two  DC  power 
supply  connections,  and  that  neither 
of  them  is  ground  (see  the  Inset  for 
the  typical  op-amp  power  supply  con- 
figuration). The  V+  power  supply  is 
positive  with  respect  to  ground,  while 
the  V-  power  supply  is  negative  with 
respect  to  ground.  Some  op  amps 
also  use  either  pins  1  and  5  or  1  and 
8  for  offset  nulling  or  frequency  com- 
pensation. 


V-h 


o  Output 


Figure  1.  Typical  op  amp  terminals,  pinouts  and  power  supply  configumfjon.  Pin 
f)ufnbers  shown  are  the  *indusir/  standard*  pinouts,  arid  are  from  the  74 1  device. 
Check  data  sheet  for  any  op  amp  other  than  741,  however,  t>efore  connecting. 


Op  amps  have  very  high  open-loop 
(without  feedback)  gain  (greater  than 
250 < 000  is  typical).  They  therefore  can 
be  expected  to  oscillate  all  too  easily, 
Even  so-called  "frequency  compensat- 


ed" or  "unconditionally  stable"  op 
amps  have  been  known  to  be  rude 
enough  to  spuriously  oscillate  under 
the  correct  circumstances.  Not  good. 
As  a  result,  most  authorities  recom- 
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Vo/Vin  =  Av  =  -R2/R1 


VO  =  -VinR2/Rl 


Hguiv2.  tffv&mng  foifowef  ctfOJiL 


mend  that  the  power  supply  pins  te 
decoupled  with  capacitors  that  have  a 
value  Ihat  will  produce  a  very  low  re- 
actance path  to  ground.  In  most  cas^ 
es,  a  value  from  0.1  |jF  to  4-7  ^lF  Is 
used  for  C1  and  C2. 

Note  that  in  Figure  1  there  js  no 
ground  connection  on  the  body  of  the 
op  amp  itself.  Input  and  output  signals 
are  ground  referenced,  but  the  only 
ground  p^r  se  Is  in  the  DC  power  sup- 
ply circuit  (see  the  inset  to  Rgure  1). 

In  most  of  the  dfuuits  in  this  article 
you  will  find  the  DC  power  supply  ter- 


minals deleted.  That  is  done  for  graph* 
ic  simplicity,  byt  in  reaify- working  cir- 
ojits  you  would  conned  V-  and  V+  as 
per  Rgure  1. 

Inverting  Followers 

Rgure  2  shows  the  inverting  foitow- 
er  amplifier  circuiL  This  circuit  pro- 
duces an  output  that  is  180  degrees 
out  of  phase  (i.e.  ''inverted")  with 
the  input  signal.  Thus,  V^,  -  *A^  V,„ 
the  standard  notation  (A^  denotes 
"closed  loop  vottage  gainl.  The  value 
of  the  voltage  gain  is  set  by  the  ratio 


^\ 

A>> i— 

o 

\y^ 

[— o 

^_ 

L 

figure  3^  Unity  gain  noninverting  follower. 


of  the  resistors  in  the  feedback  loop: 

^        m 

The "-"  sign  in  the  equation  denotes 
phase  inversion  taking  place.  The  out- 
put voltage,  as  a  function  of  the  Input 
voftage  and  gain,  is  tharefofe: 


V    =  - 


(t) 


For  example.  tet*s  assume  that  we 
want  a  gain-oMOO  amplifier  with  an 
input  impedance  of  at  least  10k  ohms. 
We  therefore  set  input  resistor  R1  to 
10k  ohms  (or  Inigher),  and  then  caicu* 
iate  the  value  of  R2  that  produces  an 
Avot  100: 

R2  -  RIA^  =  (10k  ohms)  (100)  = 
1,000.000  ohms 

For  situations  where  gain  is  de- 


slTQd,  make  R2  greater  than  R1 ,  but  if 
yoy  want  to  attenuate  a  signal  make 
R2  less  than  R1.  When  Rt  =  R2  the 
gain  is  unify  (1),  and  wtien  R2  is  a  po- 
tentiometer the  gain  Is  0  to  1. 

Mon Inverting  Followers 

The  noniiiverting  foltower  produces 
an  output  sjgnaf  that  is  in  phase  with 
the  Input  signal,  and  comes  tn  two  va- 
rieties: unity  gain  (Figure  3)  and 
greater-than-unity  gain  (Figure  4)<  Tfie 
unity  gain  follower  is  used  for  buffer- 
ing, isolating  and  impedance  transfor- 
mation. It  gets  the  latter  job  from  the 
fact  that  it  has  a  very  high  Input 
impedance  and  a  very  low  (less  than 
100  ohms)  output  impedance. 

The  greater-than-umty  configura- 
tion 01  Figure  4,  like  the  inverting  fol- 
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For  vehicles,  small  boats  or 
at  an  emergency  antenna. 
Supplied  with  atainlesa 
ratchet  mount,  heavy  duty 
encapsulated  i  tain leas 
ipring  and  all  installation 
Itema.  Including  high 
voltage  feed  through 
insulators  and  wire  for 
operation  up  to  lOKV  at  1.8 

MHz. 

HIGH  RADIATING 
PERFORMANCE 

1 J-30  MHZ  RANGE 
4  to  12  DB  GAIN 

(c«in|7«x«!  to  a  I  ft  wKJpl 

9  ft.  long  (2  pes.)  $495.00* 

Ka^uJw  nibntaA  flmplir 

SGC,  Inc«,  Box  3S2jB 
BeUevue,  WA  98009  USA 
TA  206-746-6310 
Fax:   206*746-6584 

'SkifpiMg  duTgtM  hf  UPS  gnmmd  imebtdid 

Visa  &  Master  card  accepted 
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Transceiver  Control 

Computer  Interface 

Cables 


i 


ContTK)!  KeniiuiKit  Lcojii,  Yacsu,  and  other 
transceivers.  The  low  power  micromintature 

clectronjcs  is  buill  into  the  DB-25  connector^ 
Power  h  borrowed  from  llie  computer,  so  there 
is  no  power  suppi  v  lo  pick  up  RFl.  Compalible 
with  Ham  Windows  CT,  DXBase,  LOGIC, 
and  all  other  rig  coniTTol  software*  No  ass^jmbly 
required.  Specify  your  transceiver  tnake  and 
miKleU 

Transceiver  Control  Cable $54,95 

Shipping  &  handling , , ..5,00 

For&gn  orders  S1 0  slipping 


Jfl  day  mom^y  h*ek  gnarajitH. 


Call  Of  vwft©  tof  free  catalog- 


i*Com-  T93  Cannifig  Pkwy   \  ictor.  VV'  14564 
(7l6l  924-IM22  ■  ¥m  <716)  924^555 


CIRCLE  55  OM  READER  SERVICE  CARD 


RF  ENTERPRfSES 

TO  ORDER.  1-800-233-2482 

Seryjce  &  Info  21 B- 765-3254    FaK:2ia-7B5-33DB 


Compiete  inventory 


ANTENNAS 

TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


TOWERS 

ROHN 

HY-GAIN 

ACCESSORIES 


YAESU    ICOM    MFJ    AEA 


BELDEN  COAX: 

9913 
RG-213AJ 

RG-8/U 

{iSZ7\  5D  ohm 

RG-8AJ 
RG-8X 

(a258)50ohm.lCKirn 
Dvn'l:  Mlta  rw  JUl^r  the  t>as] 


ASTRON 

POWER 

SUPPLIES 

BS4A  FIS-7A  RS-12A 
RS'20A  RS^35A  RS-50A 
nS-20M  RS-35M  RS-50M 
VS-20M  VS-35M  VS^OIW 

CALLUSfORYOUBSl 


COPPERWELD  ANTENNA  WIRE: 

Sojid.  12  ga,  Solid.  M  ga..  & 
Sirarided  14  ga  Ci^  to  yrov  Specs. 

ROTOR  CABLE: 

We  stock  Ajiipi%#fi&l  Coriii«ct<K3 

ConmctDTS  Imlallwd]  Junipers  &  cistom  cabi* 


VISA  Mastercard 

PtiCP?  Rigpd  iv  tf^'tpl'  «We«4  I«»Q». 


RF 
ENTERPRISES 

HC^  BOJL&80 
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R1 


j--VA-^ 


R2 


Vout 


Figure  4,  Greater'thsn-unity  gain  mninveriing  follower 


lowtr  ca&@»  is  a  feedback  network 
consisting  of  R1  and  R2,  but  in  this 
case  the  Input  resfstor  R1  has  the  In- 
put"  end  grounded.  The  input  signal  Is 
applied  between  the  +IN  terminal  of 
the  op  amp  and  ground.  In  some  cas- 
es, an  extra  resistor  (R3)  is  used  be- 
tween +iN  and  ground  in  order  to  keep 
the  oytpul  from  saturating  when  the  in- 
put line  is  opened.  This  situation  oc- 
cult* for  example*  when  the  signal 
source  is  disconnected  . . ,  as  in  when 
the  microphone  is  removed  from  its 
jack. 

The  gain  equation  for  the  nooinveri- 
tng  follower  is  a  bit  different  from  the 
inverting  version,  but  is  similar: 

R2 
R1 


-( 


+  1 


) 


t^te  Itm  absence  of  the  "-*  sign,  ft* s 
not  needed  because  the  gam  here  is 
noolnverting.  The  gain  is  one  more 
than  the  resistor  ratio.  For  low  gains 
the  e)«tra  "1"  makes  a  large  difference, 
btJt  at  high  gains  it  is  only  a  small  er- 
rof.  Fof  example,  at  a  resistor  ratio  of 
10;1  the  gain  is  11,  and  the  difference 
between  10  and  11  amounts  to  10  per- 
cent. But  at  a  resistor  ratio  of  100:1 
(as  in  the  above  exampie  worked  out) 
the  gain  is  101.  so  the  error  is  only 
1/100  or  0.01  (Ke,  1  percent).  This  little 
tidbit  is  not  terribly  useful  unless  you 
are  stuck  with  standard  value  resis- 
tors. For  making  a  gairK>f-100  amplifi* 
er  we  can  either  find  a  990k  ohm  re- 
sistor. Of  use  the  i  megohm  resistor 
and  accept  a  i  percent  gain  enor. 


Frequency  Tailoring 

Ffequency  tailoring  Is  used  in  prao- 
tical  circuits  to  limit  the  signal  spec- 
tnim,  to  timit  noise,  and  to  prevent  the 
amplifier  from  oscillating.  Capacitors 
can  be  used  in  simple  op  amp  circuits 
to  limit  the  frequency  response*  Con- 
sider Rgure  5.  a  nonin verting  gain  fol- 
lower. The  low  end  frequency  re- 
sponse is  limited  by  the  combination 
of  the  input  resistor  R3  and  capacitor 
C1 ,  1>ie  -3  dB  point  i&  set  by: 

1 


•msB  — 


2  *c  R3  CI 


For  a  microphone  preamplifier, 
where  Ihe  frequency  response  is  typi- 
cally set  to  300-3,000  Hz,  the  COfiAi- 
rtation  of  C1  and  R3  would  be  set  to 
30Q  Hz  or  theceeboyts.  A  combination 
of  100k  ohms  and  0.005  uF  would  do 
the  trick.  The  upper  end  frequency  re- 
sponse -3  dB  point  is  set  by  the  same 
equation,  but  with  R2  and  C2  substi- 
tuted. 

Single  DC  Supply  Operation 

A  lot  of  ham  appiications  of  op 
amps  do  not  like  the  dual  DC  power 
supply  requirement  of  these  iitlie  ICa. 
There  is  a  way  to  operate  them  Irom  a 
single  DC  supply,  even  though  it  is 
suboptimum  from  several  points  of 
view  {e.g.  output  voltage  swing.  DC 
compor>ent  on  the  outpul  signal,  etc.). 
Rgure  6  shows  how  single  supply  op* 
eration  can  be  obtained  in  either  form 
of  op  amp  circuit.  The  VDC  power 
supply  terminal  on  the  op  amp  is 


C2 


R1 


pAA/V 


R2 


• o 


Vout 


Vin 


Figure  5,  Frequency  response  taifonng  with  input  and  feedback  capacitors^ 


Figum  6,  Operaiion  from  a  smgie  iJC  power  suppfy. 


grounded,  and  the  V-i-  terminal  is  con- 
nected to  the  positive  DC  power  sup- 
ply A  resistor  voitage  divider  {R3  and 
R4)  is  used  to  bias  the  +11^1  Input  to 
some  voltage  VI .  If  R3  =  R4.  then  VI 
is  one-half  the  DC  supply  voltage.  This 
same  voltage  appears  at  the  output  of 
the  op  amp,  so  It  s  common  to  use  ca- 
pacitor couplir>g  to  the  ^'outside  world." 
In  some  cases,  where  it  is  desired  to 
keep  the  -i-iN  input  grounded  for  AC 
signals,  a  bypass  capacitof  is  shunted 
across  R4,  This  capacitor  should  have 


a  reactance  that  is  less  than  R4/10  at 
the  lowest  frequency  of  operation  .  .  . 
and  the  lower  the  better  (I  like  R4/100 
or  less  in  my  circuits). 

Additional  op  amp  circuits  can  be 
found  in  any  of  the  many  good  books 
on  the  subject  Check  either  of  my  ti- 
tles in  the  TAB/McGraW'Hiil  Mastering 
. . .  series  (one  on  amplifiers,  the  other 
on  IC  electronics).  TAB  can  be 
reached  tolMree  at  1*800-233-1128  (in 
PA  use  717-794-2191).  o»^  by  mail  at 
Blue  Ridge  Summit  PA  17294. 


"Our  products  speak--,  for  themselves" 


DIGITAL  VOICE  RECORDER 

^^   A"dioQ218 

^  yp  TO  2t8  SECOKOS  RECOHO  TIME 

^yp  TO  i  MESSAGES 

•J  4  SAIWPLE  RATES 

^SPEAKER  OUTPUT 

^  10  LEVeL  OUTPUT 

^  A  M€C  OF  RAM 

■J  LO  POWER 

V  TX  ENABLE  400 ma 

^BATTERY  BACKUP 

VB^IfivOC  OPERATION 

y  SMALL  SIZE  2.&'  X  Z.5- 


NOT  A  KIT 

$149.00 

Plus  $  +  k 


fteW  unlit  in  ftiflf  assKmbiBtt  mEf  IbvibiJ. 
Full  dccumsnIiliDci  je  included. 

snaric4Tt4^Ht  ami?  m^ices  sue/ect  to  chahoe 


REPEATER  CONTROLLER 
VOICE  ID  er»KE2AM  VER  B 

S£i  R£¥it  W  Of  WfmtON  A 
JUfi€  t9Bf  /SSi/f  OF  73  MAG. 

^  DIGITAL  VOICE  10 

.  BATTERY  BACKUP 

J  TIME'OUT  TIMER 

J  TX  HANG  TIMER 

J  AUDIO  MIXING 

^  ID  TIMER  ' 

^MUTINQ 

Jl'i  ENABLE  ADOrra 
J  COfl  OR  SOUEUCH  KEYED 
ysosv  DC  OPERATION 
J  SMALL  31ZE  Z,T  K  3.4 " 


NOT  A  KIT 

$119,00 

PiUS  S-i-K 


GET-TECH 

201  RILEY  HOAD 

NEW  WIMDSOFI.  NY  12553 
(91^)564-5347 


No  more  guessing  abOLit  antenna 
performance.  "DIGKFIELO"  field 
strength  meter  has  an  extraordinary 
frequency  response,  sniff  out  60  Hz- 
Interference  or  check  for  microwave 
oven  leakage.  Check  antenna  gain/ 
los$,  pattern,  polarization,  etc.  Rela- 
tive calibration  curves  in  OBM.  De- 
tector output  jack  for  AM  monitor- 
ring,  read  close  or  remote.  DC  to  12 
Ghz. 

IC  ENGINEERING 

16350  Ventura  Blvd.,  Suite  125, 
Encino^CA  91436 

Info  Phone  I  013-345-1692 
Fax:8ie-a45-0517 

Orders  Only:  1-800-343^5358 


db 


$119.95 

pliuEt  S4  so  ihipping  ft  twndling 
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PEBiPHEX  POWER  PACKS  FOB 


u  o  i^ 


QSO 


EMBER...  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 

NEW  MODELS  NOW  AVAILABLE 


ICOM 

BP-83S  7.2V  750niah 
$43.50 

BP-84  7.2V  1 0OOmah 

$57.00 
BP-84S  7.2V  1 400mah 

$63.00 
BP-85S  1 2V  aOOmah 

$76.00 

BP-114S12V800mah 
$79.00 


YAESU 

FNB-2  10.8V500mah 

$22.50 

FNB-12  12V500nriah 

$45.95 

FNB-14S7.2V  1400mah 

$59.75 

FNB-26  7.2V  1 000  mah 

$60.00 

FNB-27S  12V800mah 
$65.00 


KENWOOD 

PB-13S  7.2V  1200mah 

$49.75 

PB-14S  12V400mah 

$60.00 


ASK  FOR  OUR 
CATALOG 


Manufactured  in  the  U.S-A.  with  matched  c©Bs.  these  Super  Packs  feature  short  circuit 
and  overcharge  protection,  and  a  12  month  warranty.  All  inserts  and  packs  in  stock  or 
available  from  authonzed  dealers,  call  us  to  discuss  your  battery  REQUiHEMEmB. 


CALL  FOR  OUR 
SPECIAL  OFFEERS 


Add  S4,[]0  Shipiiincj  A.  Handluiy  \q\  fkst  batrery, 

S1.0C  tor  each  add'!  battery  -  U.S.  Qnly, 

ConnBcticut  residents  adltJ  G%  ran. 

^^H  ^^n   l^dl 

<iiliiHiPGRIPH<?K  inc. 

1 15-1 B  Hurley  Road.  Oxford,  CT  06478 

800>634-81 32 

Connecticut  203-264-3985  -  FAX  203-262-6943 
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PHASE  3D  WILL  BRING: 

Space  to  virtually  every  ham  through: 

Higher  power  transmitters 
Higher  gain  antennas 
Three  axis  stabilization 

More  bands: 
Downlinks  on  10  Meters,  2  Meters;  70,  13,  5  and  3  Cm. 

Uplinl<s  on  70,  23  and  5  Cm, 

Higher  Orbit: 

48,000  km.  (29,000  mile),  16  hour  orbit  for  increased  coverage 
and  visibility  for  many  hours  each  day. 

PHASE  3D  NEEDS  YOUR  HELP! 

A  contribution  of  just  a  few  dollars  from  EVERY  active  amateur 

will  insure  that  this  new  marvel  gets  into  orbit, 
MAKE  YOUR  CONTRIBUTION  TODAY! 

You  are  also  invited  to  join  AMSAT  and  receive  the  AMSAT  JaurrtBl so  thai  you  too.  can  toliow  me 
progress  of  Phase  3D  and  other  excrtir>g  amateur  sateHrte  activities.  Dues  are  just  $30  annually  in 
the  U.S.  and  $36  in  Canada  and  Mexico  -  $45  elsewhere. 


AMSAT 


P.O.  Box  27 

Washington,  D,&  20044 
(301}  589^062 
Fax:  (301)608-3410 
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Introducing  two 

of  the  best 

reasons  to  use 

packet  radio 


The  PackeTen"  Network 
Switch 

The  PackcTcn  Network  Switch  h  i  stand- Aione^ 
fi^-e-port,  Ipw  power  CISOTUSC  picket  switch/ 
router  <kstg[ied  exclusively  for  use  with  AX. 25, 
TCP/IP,  ind  NET/ROM*  wireless  networks. 

*  Port  speeds  as  hi^  as  4Mbps  pos^ilile  with 
throughput  into  the  mega^bit  range 

*  Multiple  RS-422,  RS'232,  and  integral 
modems  dimiiute  the  need  for  contploc 
nod  e-i  Licks 

*  Integral  conicFaicc  bridge  suppotti  100 
ehaiuiels  with  40  usen  qh  c»Gh 


The  PackeTwIii'*  System 

The  F^ckeTwin  System  is  a  cofnplctc  wireiesi 
communications  system  for  IBM*  compatlbJe 
PCs  that  provides  ideal  access  to  9600  haud 
packet  radio  networks, 
»  Available  with  an  cm-board  G3RUH  96Q0 
baud  modctn  and  palm-sizc  outboard  2W 
UHF  radio  (1200  baud  available} 

•  Uses  the  PC*s  DMA  channels  to  support 
data  rates  as  high  as  1Mbps — eliminating 
the  asynchronous  COM  port  bottleneck 

•  Second  eKannet  operation  using  RS-212  or 
RS-422  imerface 

•  Incttides  fi^c  canmumcations  soltwue 

For  ifformaUtm,  contact  your  ^striimtor  or... 


Gracilis" 


7^  iKw  nism*  m  Pach/t  Radio 

QrscitiSp  Inc. 

623  Patace  Street 

Aurora,  IL  60506 

Ph:  (708)  S01-880O/FAX:  (708)  B44-0183 

Ennajj:  lnfo@gracilis.oorr) 


r*\A\letCs- 


Al  Incfvirifcilict  tr*  property  of  Pulrf  ipttiv*  onwiffn 


I 


li 


\  i 
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Hams  ATS 


HumbGt  14  Oft  foor  Feedback  card 


Amateur  Radio  Via  Satellites 


Andy  MacAdimer  WAS^B 
14714  Kntghtsway  Drive 
Houston  TX  77083 

Since  the  April  t993  'Ham sals"  col- 
umn and  its  focus  on  KITSAT-OSCAR- 
23,  activity  via  this  sateliite  has  in- 
creased dramatically.  During  many 
passes  over  Noith  America,  the  dowrh 
load  request  queue  has  been  full, 
while  many  other  stations  stand  l>y 
waitfng  to  get  in  line  to  fill  holes  in  in- 
complete files  or  to  initiate  new  fi^es. 
Pictures,  voice  mail,  software,  bul- 
letins and  messages  from  hams  all 
over  dominate  the  directory  Ustirigs. 
With  Its  htgher-than -average  low  earth 
ortiit  of  1,300  km  and  high-speed  9600 
bfts-per* second  (bps)  fre<iuency-shrft 
keying  (FSK)  signaling  fate,  K-O-23 
has  become  the  most  popular  digital 
amateur  satellite. 

History 

In  1989,  the  Satellite  Technology 
Reseafoh  Center  (SaTReC)  at  the  Ko- 
rean Advanced  Institute  of  Science 
arKJ  Technotogy  tKAIST)  t»egan  a  joint 
^torl  with  the  UoSAT  group  at  the  Uni- 
versity of  Surrey  m  England  to  design 
and  build  a  sateillle  for  amateur  radio 
communications  and  educatlonai  ex- 
periments. Sponsors  in  South  Korea 
ificlude  the  Ministry  of  Communica- 
tions (MOC),  the  Ministry  of  Science 
and  Technology  (MOST),  ttie  Korean 
Science  arid  Engineering  Foundation 
(KOSEFl  and  Korea  Telecom. 

KITSAT-1.  or  KITSAT-OSCAR-23, 
was  launched  on  August  10;  1992, 
from  Kourou,  French  Guiana,  as  a 
secondary  payload  on  the  Arian^ 
Structure  for  Auxifiary  Pay  loads  (AS- 
AP). This  was  the  first  Korean  satellite 
ol  any  kind  and  provided  an  opportirni- 
ty  for  graduate  students  at  KAJST  to 
learn  firsthand  at>out  satellite  design 
ar>d  construction* 

The  primary  ob|eclives  of  the  pro- 
gram were  to  acquire  satellite  devel- 
opment technology,  enlarge  the  num- 
ber of  engineers  expenenced  w^th 
spacecraft  engineering,  motivate 


youth  throti^h  ipace  education,  and 
widen  ttie  South  Korean  national  inter- 
est on  space  science  and  satellites. 

The  experiments  on  board  K-O-23 
Include  the  96Q0  bps  packet  bulletin 
board  system  (BBS),  the  earth  imag- 
ing experimenL  a  digital  signal  pro- 
cessing (DSP)  experiment,  and  a  cos- 
mic fay  experiment  All  these  systems 
have  performed  well. 

The  packet  system  has  excellent 
transmit  arid  receive  characteristios. 
The  power  output  is  strong  and  cor- 
rectly modulated  and  there  have  been 
few  software  crashes.  The  COD 
(charge-coupled  device)  cameras 
have  provided  excellent  black-and- 
white  earth  views.  The  DSP  experi- 
ment has  been  heand  "speaking*  and 
the  cosmic  ray  detector  system  has 
been  providing  data  for  study  by  those 
monitoring  the  telemetry.  It  is  hoped 
that  K-O-23  wiil  continue  to  perform  Its 
radio  and  experiment  functions  for 
several  years. 

KTTSAT'B 

TtTo  SaTReC  group  is  wofklr^  on  a 
new  satellite  scheduled  for  launch  on 
August  31 »  1993,  once  again  from 
KouroUt  French  Guiana,  Many  of  the 
experiments  and  activities  planned  for 
this  hamsat  are  similar  to  K-O-23,  but 
with  improvements. 

The  transmitter  and  receivers  will 
be  simaar  to  K-023  and  will  use  the 
highly  siK^essful  9600  bps  data  trans- 
fer system  with  BBS  operation.  The 
main  experiments  will  include  a  new 
camera  system,  an  enhanced  DSP  ex- 
periment, an  electron  detector  and  an 
infra- red  sensor  device. 

Ces.  Of  COD  Earth  Imaging  Sys- 
tem, is  designed  to  capture  high  arKl 
low  resolution  images  of  the  earth  us- 
ing two  separate  cameras.  The  wide- 
angle  system  has  a  viewing  angle  of 
76  degrees  and  a  coverage  of  1,022 
by  990  km.  The  mean  resolution  is  2 
km  square  and  will  provide  black  and 
white  or  color  A  typical  image  file  wiH 
require  250  Kh.  The  narrow-angle 


PhoiQ  A  KiTSAr-OSCAR-23  prior  to  launch. 


Photo  A  Kyeongil  Choi  at  the  KAfST control  center  /n  Korea. 
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camera  has  a  viewing  angle  of  12  de* 
grees  and  sees  an  area  116  by  115 
Km.  Resolution  is  200-m  square  with 
black-and-white  pictures  of  350  Kb 
each.  Both  cameras  can  be  com- 
manded to  take  a  pk:ture  at  the  same 
time.  This  results  in  the  na^ow-angle 
camera  effectively  zooming  in  on  the 
canler  of  the  image  captured  by  the 
wide-angle  unit,  tmage  processing  and 
compression  will  be  performed  on  the 
satellite  to  provide  fast  downloading  of 
pictures. 

The  DSPE,  or  Digital  Signal  Pro- 
cessing Experiment,  will  carry  two 
units.  The  DSPE  30  is  the  primary 
system,  with  a  TMS320C30  processor. 
The  back-up  unit  employs  a 
IMS320C25  chip  and  can  be  used  in 
conjunction  with  the  primary  unit 
through  a  dedicated  high-speed  link 
when  extra  compulationaf  power  is  re- 
quired, The  system  is  similar  to  that  on 
K-0'23.  An  enhancement  over  the 
previous  system  is  the  possibility  of 
data  transfer  experiments  at  speeds 
greater  than  the  9600  bps  hardware 
modem. 

The  LEED,  or  Low  Energy  Electron 
Detector,  is  designed  to  measure  the 
electron  flux  in  space  and  ar^lyze  the 
energy  spectrum  of  the  electrons  in 
the  auroral  region.  The  system  con- 
sists of  four  main  components,  indud- 
ing  an  electrostatic  analyzer,  spiraltron 


electron  multiptier,  high-voltage  stip- 
ply,  and  control  unit.  LEED  can  detect 
electrons  with  up  to  6670  electron 
volts  (eV)  in  16  steps,  with  a  resolution 
of  20  percent.  The  signals  from  the 
detector  are  fed  to  an  analog -to-digital 
converter  and  then  through  control 
logic  to  the  satef tile's  data  handlin<g 
system. 

IREX,  or  tntra-Red  Sensor  Test  Ex- 
periment, incoqxj rates  special  sensors 
manufactured  and  calibrated  at  KAIST 
IBEX  is  an  instalment  to  monitor  the 
changes  in  the  current  and  voltage 
charactenstics  of  an  infra-red  sensor 
In  a  space  environment.  The  sensor 
will  be  placed  in  a  thennaltyHnsulated 
housing  with  a  window  that  looks 
out  the  top  of  the  spacecraft.  The  ex- 
periment's electronics  will  monitor 
both  the  tem.perature  change  of  the 
housing  (since  the  detectors  must 
operate  at  very  low  temperatures) 
and  the  degradation  of  the  sensor 
overtHTte. 

KFTSAT-B  will  become  KiTSAT-2  af- 
ter launch.  At  that  time  it  will  also  re- 
ceive an  OSCAFt  number*  Although 
August  is  only  a  few  months  away, 
there  are  other  satellites  that  may  t>e 
In  orbit  first,  including  ARSENE  from 
France,  RS-15  from  Russia,  and  UN- 
AMSAT  from  Mexico,  it's  getting 
crowded  up  there.  Amateur  satellite 
activity  has  never  been  bettor. 
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Rttyloop 


Number  15  ofi  your  Feedback  card 


MartK  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baitimom  MD  2t208 

Jt'$  an  inlerestrng  time  warp  we 
write  columns  in.  As  i  write  these 
wonis,  the  Blizzard  of  'd3  has  just  fin- 
ished ravaging  the  Eas(  Coast  This 
"stomi  of  the  century  diSfypfed  many 
plans,  including  a  family  affair  we  had 
tjeen  planning  for  several  years.  Our 
event  has  been  rescheduled  for  June, 
just  as  this  column  will  be  published. 
Strange  but  true?  You  be  the  judge! 

Anyway,  that  aside,  here  is  a  little 
note  from  Tom  Vicinan^a  WA2UCH  of 
Ortando,  Florida,  sent  over  the  Com- 
puServe network.  Tom  slates  that  he 
read>  with  interest,  iiy  Felmxary  1993 
column  on  getting  an  old  Model  28 
Teletype  machine  back  on  line.  He  has 
a  Mode!  28-KSR  about  which  be  has 
SORie  questions.  Tom  has  a  loop  sup* 
p(y.  made  for  the  US  Navy,  which  de- 
livers 20  mA  at  130  VDC.  This  ioop 
supply  appears  to  be  an  Interface,  and 
is  labeled  a  "TeleTermirial."  At  any 
rate,  his  problems  are  where  to  put  the 
current  and  where  to  connect  the  sig- 
nal line.  The  machine  has  a  polar  re* 
lay,  so  the  wiring  will  be  different  from 
that  published  in  the  February  coEumn. 
He  believes  that  if  the  current  is  ap- 
plied to  temiinal  C5  (Elacfc  +)  and  Ct5 
(Red  -)  that  shoukJ  be  correct  hut  he 
doesn't  see  where  to  put  the  incomir>g 
signal  from  a  decoder.  StiH  Gi  and 
C2?  He  asks  how  he  can  get  his  ma* 
chine  to  run  local,  postulating  that  be 
coufd  provide  a  closed  ioop  to  create 
the  "sitting  idle"  effect,  then  connect 
the  loop  to  the  outputs  ol  the  TeleTer- 
mirtal  (or  similar  device)  to  print  data. 


Amateur  Radio  Teletype 

Well.  Tom,  without  knowing  the  cir- 
cuit diagram  of  that  'TeleTerminal,*'  It  Is 
hard  to  say.  Further,  the  circuit  pub- 
lished in  the  February  "RTTY  Loop" 
was  for  a  Model  28-BO.  that  is,  Re- 
ceive Only,  as  opposed  to  your  Model 
2S-K8R.  a  Keyboard  Send/Receive 
machine.  Nonetheless,  we  can  draw 
some  conclusions.  First  of  alJ,  your  po^ 
lar  retay  needs  a  Dies  supply  !o  keep 
the  relay  closed.  This  may  well  be  pro- 
vided by  the  TeleTermlrtal.  The  loop  Is 
interrupted  by  the  signal,  switching  it 
on  and  off  in  step  with  the  RTTY  puls- 
es. The  irterfacef  commonly  called  a 
"demodulator"  or  "terminal  unit,"  nor- 
mally takes  care  of  this.  Some  tenrii- 
nal  unfts  provide  an  integral  loop  sup* 
ply,  which  supptf^  the  necessary  loop 
currenL  Others  terminate  with  an  elec* 
Ironic  switch,  wfiich  serves  to  impress 
Ihe  RTTY  signal  onto  an  external  loop. 
Whatever,  you  must  determine  the 
pfoper  terminals  10  make  the  machine 
idle,  then  feed  the  loop  signal  into 
those  terminals.  Good  luck,  and  I  look 
forward  to  hearing  from  you  with  your 
results. 

TUWIN  Program 

Another  CompuServer  \b  Davtd 
Ventura  KE0NA  of  Btimsvllle,  MIn* 
nesota.  He  details  purchasing  an  AEA 
QP-1  awhile  ago,  and  building  an 
RS232  interface  lor  it  using  Radio 
Shack  1488  and  1439  chips.  Built  on  a 
small  board  with  jumpers  to  two  wire* 
wrap  sockets,  the  board  plugs  inio  the 
two  sockets  on  the  CP-i  board  that 
use  the  old-style  RS232  chips.  He  has 
been  on  RTTY  for  a  few  weeks  and 
enjoys  it  very  much. 

Dave  tells  us  about  a  program 


called  TUWIN.  It  wotk^  quite  well  and 
he  is  able  to  fflf  the  buffer  as  the  other 
station  sends,  which  keeps  the  QSO 
going  quite  nicely.  He  notes  that  the 
mode  is  just  what  he  expected  rt  to  t>e: 
good  old-fashioned  rag-chews,  no 
talking  to  BBS  computers,  and  real 
people.  Weil,  Dave,  I  hope  you  will 
send  along  a  schematic  of  the  inter- 
face you  put  together  and  I  will  pass  it 
aiong  to  the  multitudes.  But  for  the 
time  being,  I  took  a  look  at  that 
TUWIN  program  you  mentioned,  and  tl 
is  an  interesting  little  program. 

Written  by  Wayne  E.  Wright  W5XD, 
it  is  designed  as  an  accessory  to  the 
WrtteLog  Wtrxiows  logging  progmm  to 
allow  Windows-based  logging  and  RT- 
TY for  contesting,  as  well  as  general 
operations.  TUWJN  works  with  old- 


want  a  oopy  of  TUWIN,  as  mentksned 
in  the  June  19^  column 

The  parent  program,  WrfleLog^  Is 
available  from  Austin  Code  WorRs» 
11100  Leafwood  Lane,  Austin,  Texas 
78750-  Just  be  sure  to  tell  them  you 
read  atwut  it  in  73  Magazin^B  "RTTY 
Loop,"  ya*  hear? 

Besides  TUWIN,  I  continue  to  have 
several  disks  of  RTTY  and  PC  type 
programs  available  for  a  song.  Collec- 
tions #1  and  #2  are  RTTY  and  ama- 
teur radio  programs;  col  lection  #3  is  a 
bunch  of  anchmrrg  and  utility  progfams 
for  both  DOS  and  Windows.  Each  cd- 
l€ctk)n  will  fit  on  a  1 .44  Mb,  3.5"  dtsk. 
One  or  two  programs  may  be  k>st  try- 
ing to  cram  them  onto  a  1.2  Mb  5* 
disk,  and  you  will  need  to  send  a 
whole  bunch  of  low  density  disks  if 


"Overall,  this  is  a  neat,  if  bare-bones,  approach 
to  using  an  aider  terminal  unit  on  RTTY..." 


styfe  RTTY  terminal  units,  like  the  MD- 
S)30.  MFJ-1229.  or  HAL  ST-6.  that  do 
not  do  internal  Baudot  to  ASCII  con- 
version. II  thus  should  not  be  used 
with  multimode  controllers  like  the  PK- 
232  or  KAM,  With  a  split  screen  dis- 
play, text  to  be  transmitted  is  entered 
into  the  lower  window,  received  text  Is 
displayed  In  the  upper  window. 

The  program  uses  the  DTR  and 
RTS  lines  on  the  serial  port  to  indicate 
"transmit/  with  the  lines  being  keyed 
about  500  mSec  before  the  first  char- 
acter is  sentt  and  continuing  until 
about  500  mSec  after  the  lasL 

Overall,  this  is  a  neat,  if  bare- 
bones,  approacti  to  using  an  older  ter- 
mir^al  unit  on  RTTY,  with  a  spiffy  Win- 
dows display.  TUWIN  fs  available  on 
CompuServe,  in  the  HamNet  SIG,  or 
can  be  obtained  from  me  for  the  cus- 
tomary $2  In  US  funds,  5 "  or  3.5"  disk, 
and  a  STAMPED  self -addressed  disk 
mailer.  Be  sure  to  tell  me  that  you 


that  is  your  requfrement  Anyway,  for 
any  or  all  of  the  collection,  servd  me 
sufficient  media,  a  return  maifer  with 
sufficient  postage  affixed,  and  $2  in 
US  funds  for  each  disk  to  be  filted.  to 
the  above  address.  I  am  trying  to  lum 
these  around  within  a  few  days  so,  if 
you  have  sent  me  a  disk  or  disks  and 
haven't  heard  in  a  reasonable  period 
of  time,  drop  me  a  note  or  E-mail  mes- 
sage to  make  sure  I  received  the  origi- 
nal package. 

See.  ttre  folks  this  month  communis 
Gated  with  me  via  ConnpuServe,  using 
my  ppn»  75036,2501.  Others  have 
used  America  Online*  via 
MarcWABAjR,  and  Delphi,  also  via 
MarcWA3AJR.  You  can  do  it  too!  Tf! 
even  register  you  for  an  America  On- 
line sign-up  kit,  it  you  supply  me  with 
your  name,  address,  phone  number, 
and  computer  data.  Sure,  the  U.S. 
Postal  Service  is  fine.  too.  It's  just  so 
archaic! 


Waikiiig-Stick  Yagi? 

HnU  Tl  ^n  your  harvj — ic'c  s  wnhtnc  !mi*k  

ffkackiii  aiJuffimufn  wiih  tuKKf  anS-.  IM  i^- 

'^Kk  ifr  lil  the  ctonrntS'  nT  »  -t  c^mrat  yaci  llial  ^^_s 

^Ks  U>^bcf  in  2  m^lulc^  Ik-adj  Jtw  the  T 

ftudi  ^3dy  In  gel  y^mf  srgtna)  (i»ut  of  a  bole 

inin  iIh  Tti^^aicr.  No  SriiFk'  Fl3^  ^l  viJTfk|i  flixi  prt     -^-^ 

lini;  IviL'i  viKinr  tibi  ckan  luhJ  ii^hi  ami  iitugh. 

2iiitlcr*  S^^.  "TO  cm  S-^V.  Wcigrtt  only  !  ib:     

Add  J^^  Shipping  ^  Handling-     InhtlJ.  * 

AntennasWest  Order  I  m\  Jne 

Bt3X  501^^2 'S  Frnvn  Ul  mWS  «Ul  375  843 S 


CIRCLE  324  ON  READER  SERVICE  CARD 


NEED  BATTERIES? 

TWO-WAY  RADIOS  -  MOTOROLA 

CELLULAR  CORDLESS  TELEPHONE 

LAPTOP  COMPUTER  -  CAMCORDERS 

Shipping  add  $3,00    VISA,  MC  DISC. 

TNft  Your  Battery  Store 
279  Douglas  Ave.  *  Altamonte  Springs,  FL  32714 

800-346-0601 


H.F.S. 

WIDE-BAND  "J"  ANTENNAS 


CIRCLE  374  ON  READER  SERVICE  CARD 


ROANOAK  DOPPLER  DP 


At  last  there  is  a  PC,  board 
to  build  the  famous  Roanoak 
Doppler  Direction  Finder 
Good  for  locating  interfef^nce! 
Ready  to  assemble  board  and 
components. .  .$87.50 
'Transmitter  Huntfng" 
TAB  Books  323  ppg     $19.95 

(The  caCbnitkM^  procedure  for  tvs  unit 
can  onfy  be  fburid  in  this  book.) 
Calrfomui  reaktente  add  775%  safes  fmt. 

Douglas  RF  Devjcas,  P.O.Box  246925 
Sacramento,  CA  95824^925,  (916)68&-5«47 


I 


1 


•  Does  no!  require  a  ground  plane 

•  Has  2.7  db  gain  over  1/4  wave 

•  Radiation  angle  10  degrees 

•  Tuneable  over  any  3  Mhz  range 
from  144-172  Mhz 

•  Easy  mount 

Durable 
Long  Lasting 


MoMs: 

WBJ-2       144-172  Mhz  S99.99 

WBJ-2Z0  221-226  Mhz  SB4,99 

WBJ-4       430-450  Mhz  $73  J9 


i-i- 


m    4? 
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Call  406-363-6929 
fax  406-363-7010 

Vet-tech,  Inc* 

225  South  l5t  Street       Hamilton,  Montana  S9840 


CJRCLE  360  ON  READER  SERVICE  CAUD 
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aPtCLE  231  ON  R&iDEH  SERVICE  CARD 


Homing  in 


Number  16  on  your  Feedback  card 


Radio  Direction  Finding 


Joe  Moetl  RE,  K0OV 
P.O.  Box  ^508 
FuMftm  CA  92633 

Medal-Winning  and 
Becofd^^Sreaking  T^Hunte 

Wichita.  SI  Louts,  Toronto.  S^em 
(Oregon  and  fstorth  Carolina),  and 
Montreal  hav€  something  in  common. 
They  are  all  cHies  with  new  and  grow- 
ing interest  and  enlhusiasm  for  ama- 
teur radio  direction  finding  (RDF)  con- 
tests. In  these  hidden  transmitter 
hunts  (often  called  foxhunts  or  T- 
hunts),  hams  use  special  receiving 
equipment  to  find  stations  placed  in 
unusuai  spots  by  other  hams. 

I  teamed  ^bout  this  new-found  in- 
lemst  via  letters  and  elect  rone  mail 
from  hams  in  each  of  these  cities, 
pi  LIS  Others,  in  reoenl  months.  Many 
of  them  read  about  foxhunting  for 
the  first  time  in  73  Amateur  Radio 
Today. 


P«dc  Your  Toothbrush  and  HT 

The  1993  Friendship  Radlosport 
Games  (FRG-93)  are  almost  here. 
Here  is  your  opportunity  to  take  part  in 
a  wcrid-ciass  intemationaJ  on*fool  fox- 
hunt at  a  beautiful  venue  in  Victotia, 
British  Columbia,  Kevin  Kelly 
N6QAB/9K2FX.  winner  of  the  1991 
Friendship  Games  foxhunt,  is  expect- 
ed to  defend  his  medal,  coming  to  the 
Games  from  his  worl^  assignment  in 
Kuwait. 

Foxhunters  from  Portland,  Oregon 
{site  of  FRG-91)t  will  be  there,  along 
With  teams  from  California  and  Wash- 
ington. Fifteen  hams  from 
Khabarovsk,  Russia  (site  of  FflG-e9), 
will  arrive  in  San  Francisco  on  June 
19  and  proceed  to  Victoria  for  the 
contest  and  hvo  weeks  of  Intematlorkal 
hospitality.  Also  expected  are  hams 
from  Njigata  and  MonoKa,  Japan, 

The  FRG-93  foxhunt  is  expected  to 
follow  iniemationdJ  standards,  which 


call  for  five  *foxes,'  transmitting  in  se- 
quence for  on©  minute  each  on  2  me- 
lois.  Total  a>urse  length  will  be  about 
two  miles.  RDF  equipment  Is  being 
provided  by  Ihe  sponsors  for  your 
use.  so  you  can  travel  light. 

In  addition  to  the  foxhunt,  there  will 
tie  optional  CW  sending/receiving 
contests,  a  special  events  station 
(callsign  X07Q),  and  a  hamfest.  At 
the  hamf  est  you  wtif  find  a  swap  meet« 
commercial  displays,  and  a  portable 
IPARN  2  meter  satellite  link  across 
Canada 

Most  events,  including  the  foxhunt 
and  CW  contest,  are  scheduled  for 
Saturday,  June  26.  at  the  spacious 
campus  of  Camosun  College.  An 
evening  awards  banquet  will  follow 
the  competitions. 

In  recent  conversations^  I  discov- 
ered that  some  hams  think  the  Friend- 
ship Games  are  restricted  to  national 
champion  foxhunters.  Not  sol  Anyone 
who  enjoys  radiosporting  is  welcome. 
It's  ail  for  fun.  in  the  spirit  of  tnlema- 
tional  friendship  and  ham  camaraderie. 

For  more  information  and  to  re- 
serve your  spot  at  FRG'93.  write  to 
FARS-VictorIa,  cfo  Camosun  ColEege, 
Box  128,  3100  Foul  Bay  Road.  Vicio- 
rsa,  BC,  Canada  V8P  5J2.  The  infor- 
mation phone  at  the  cotlege  is  (604) 
371M420.  Packet  messages  may  be 
acJdressed  to  VE7KPV©VE7VB8.#IS^ 
LAND.BC.CAN.NA, 

Be  sure  to  indicate  If  you  desTre 
housing  information.  To  find  out  more 
about  what  it's  like  to  take  part  in 
mternational  radiosporting.  read 
Homing  In"  for  September  1991  and 
"Showdown  in  Portland"  In  Ihe 
November  1991  issue  of  73  Amateur 
Radio  Today. 


A  New  Record  for  the  Granddaddy 
Hunt 

The  Soutt^m  Cafifomla  Alf  Day 

Mobile  T-Hunt  has  taken  place  at 
least  four  times  a  year  for  as  long  as 
anyone  can  remember  There  are  onfy 
a  few  rules.  The  hklers  2  meter  FM 
simplex  stgnai  must  be  copyable  al 
]he  starting  point  The  T  must  be  with- 
in the  continental  USA  {no  offshore  is^ 
lands,  maritime  mobiles,  or  trips 
across  Ihe  Mexican  border.)  Lowest 
odometer  mileage  determines  the 
winner;  time  doesnl  matter  in  scoring. 
Nowadays,  hiders  and  hunters  are  a 
bit  disappointed  If  the  hunt  doesn't 
last  at  least  24  hours. 

Just  like  other  ham  DXers,  some 
hiders  try  to  see  how  far  away  they 
can  be.  N6MI  and  WA6FAT  set  a 
record  when  they  led  the  hunters  to 
8,351 -foot  Shutey©  Peak  near 
Yosemite  National  Park,  252  miles 
away  from  the  starting  point  south- 
west of  Los  Angeles.  Fof  the  Febnjary 
27  All  Day  Hunt,  Jim  Forsyth  AF60 
and  Eric  Hansen  N6YKE  decided  to 
immortalize  themselves  by  increasing 
this  record  by  36  percent. 

Jim  told  me  that  it  was  a  tucky 
QSO  tf^  aferted  him  to  the  possJt>ili!y 
of  a  record-breaking  hunt  "TThe  month 
before,  a  weekend  hunt  coincided 
with  the  January  VHf^  contest  We 
ended  up  on  Table  Mountain  looking 
for  the  hidden  T  whch  wasn't  thera 
WhPe  there,  we  decided  to  work  a  bit 
of  the  contest  on  2  meters.  We 
worked  a  guy  who  was  putting  in  a 
strong  signal  from  Utah.  We  got  him 
to  tell  us  where  he  was  and  how  much 
power  he  was  running." 

""He  told  us  that  he  regularly 


Photo  A.  Kevin  Kelly  N6QAB/9K2FX  iooks  omr  a  new  Japanese  RDF  set  brought 
by  Yoshiko  Yamagami  JQILCW  to  the  199  f  Friend^ip  F^diosport  Games. 
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Photo  B.  Etic  Nansen  N6YKE  and  Jim  Forsyth  AF60  set  a  record  by  hiding  344 
mifes  away  on  the  Southern  Caiifomm  AH  Day  T-himL 


/ 


ttlsfiolii 


lancho  Palos  Verdea 
1200 


Pacific  Oooan 


FfQure  1.  The  shortest  route  to  the  four  Ts  in  ihe 
February  27  record-setting  hunt  fay  mosUy  aiong 
interstate  "IS,  with  iots  of  aps  artd  downs.  An  ac- 
curate bearing  at  the  starting  point  was  cruclai  for 
success. 


everything  between  us  and 
Las  Vegas  and  tteyand.' 

Would  they  be  able  to 
get  a  reliable  signal  across 
the  344  miles  botween  this 
4j24-foot  mountain  pass 
and  th«  starting  point?  Jim 
ob^ined  a  600  watt  ampii- 
fler,  a  pair  of  car  batteries 
to  provide  26  volt  power, 
float  chargers  and  a  gener- 
ator. 

On  the  day  before  the 
hunt  Ihey  went  to  the  site 
to  test  with  WB6ADC  at 
the  Rancho  Palos  Verdes 
starting  point  and  N6XTJ 
on  a  hUitop  rn  Orange 
County,  keeping  in  touch 
on  40  meter  mobile  SSB. 
They  transmitted  600  watts 
into  a  15-element  KLM 
Boomer  yagi  lor  an  hour 
and  a  half  with  ne  success. 
Then  they  moved  their  set- 
up down  the  hill  about  150 
feet.  Immediately,  both 
WBBADC  and  N6XTJ 
heard  them  clearly  on  2 
meters  with  their  T-hunting 
quads. 

A  successful  test 
doesn't  neceasartiy  mean 
a  successful  hunt,  howev- 
er. Over  this  distance.  2 
meter  propagation  varies 
with  time  of  day  and 
weather^  and  the  weather 
was  changing.  "On  hunt 
day,  we  encountered  snow 
at  3,500  feet  on  the  way  to 
the  site/  said  Jim.  "It 
turned  out  to  be  no  proli- 
lem  driving  there.  There 
were  three  to  four  inches 
Of  snow,  but  it  was  melting 
fast.  Propagation  peaked 
before  start  time,  but  the 
hungers  heard  us  OK/ 

Now  the  hunt  was  on. 
Transmissions  continued 
at  600  watts  for  two  hours. 
Then  Jim  aixJ  Eric  Shut  off 
the  generator  and  dropped 
power  to  1 5  watts.  Hunting 
teams  that  were  taking  the 
correct  route  would  be 
crosstng  4,250-foot  Gajon 
Pass  summit  by  that  time, 
and  coutd  still  hear  the 
signal. 


worked  people  in  Los  Angeies  and 
Orange  Counties  fnsm  that  spot,'  Eric 
added.  'Jim  told  everybody  that  we 
had  found  our  spot  for  the  Febmary 
27  hunt  on  this  outing,  which  led  them 
to  believe  we  would  be  near  Table 
Mountain,  only  59  miles  from  the 
stalling  point/ 

The  record-setlmg  spot  is  called 
Utah  Hilt  Ifs  along  a  stretch  of  old  US 
Highway  01  from  LJtlJefield,  Arizona, 
to  St.  George,  Utah,  passing  by  Jarvis 
Peak.  "It  looks  right  down  on  the 
Grand  Basin/  according  to  NeVKE. 
"E)ccept  for  a  little  ridge  in  tf>e  valley, 
we  had  2,500  feet  of  elevation  over 


One  Is  Not  Enough 

At  starting  time,  only  the 
Utah  HII T  was  on  the  air.  But  partid- 
pants  in  Southern  California  All  Day 
Hunts  are  alert  for  the  ^ssibiiity  of 
multiple  foxes.  Sure  enough,  T  #2  ap- 
peared two  hours  later,  long  before 
any  teams  got  close* 

"We  hkJ  it  Thursday  morning  on  our 
way  out  and  set  the  timer  to  come  on 
at  noon  Saturday/  said  N6YKE.  'It 
was  on  Kelbaker  Road.  0.4  mfles 
south  of  the  freeway  offramp  at  Baker, 
Caiifomia." 

The  third  T  was  on  Highway  169, 
which  goes  south  from  1-15  to  LaKe 
Mead  at  Overton,  Nevada,  "it  was  hid- 
den on  the  northeast  side  of  a  hill  with 


a  beam  pointing  at  Mormon  Peak,  a 
7,411 -foot  mountain  on  the  north  side 
of  i-15/  said  AF60.  "As  you  headed 
northeast  on  M5,  you  couldn't  copy 
the  direct  signal,  All  you  heard  was 
the  reflection  from  Mormon  Peak. 
Quite  a  few  hunters  got  fooled  by 
that" 

The  fourth  T  was  near  the  M5  Vir* 
gin  River  Gorge  rest  area  fn  Arizona , 
nine  miles  beyond  the  Highway  91  ex- 
it to  Utah  Hill.  "You  had  to  get  off  at 
the  rest  stop  and  take  a  Eittle  dirt  road 
on  the  opposite  side  of  the  interstate/ 
said  Eric.  "People  were  sniffing"  at 
the  rest  stop  because  it  was  panting 
at  a  ditf  there.  One  team  took  several 
hours  before  they  found  it/ 

Once  they  got  T  #4  in  place,  Eric 
and  Jim  drove  down  1-15  toward  Las 
Vegas,  listening  to  the  chatter  on  the 
hunt  frequency  and  On  the  40  meter 
SSB  coordination  frequency.  They 
mel  up  with  hunter  J,  Scolt  Bovitz 
isiSMl  around  dark  and  all  three  decid- 
ed to  go  to  a  casino  for  dinner. 

"Sure,"  Scott  confirmed.  *'Ab  long 
as  we  were  In  Vegas,  we  might  as 
well  get  thiee-doiiar  steaks/ 

Then  Scott  decided  to  spend  a 
few  minutes  on  the  roulette  wheel/ 
Jim  said.  *'So  ha  bought  a  few  chips, 
won  about  five  doliars,  cashed  In,  and 
continued  on  the  hunt." 

"Scoil  said  he  thought  T  #1  was 
about  40  mites  further  up  the  road  at 
orie  of  the  mrcrowave  sites.'  Eric  con- 
tinued. 'So  t^e  wasn't  rn  any  big  hurry. 
We  aiso  found  out  that  he  didn't  have 
good  maps  of  the  area.  We  were  fol- 
lowing him  from  Vegas  toward  Utah 
and  he  stopped  at  a  minlHnart  Jim  re- 
alized why,  so  he  jumped  out.  ran  into 
the  store  and  ixHjght  up  all  the  Utah 
maps  before  Scott  could  get  one.' 

As  it  turned  out  N6M1  found  all  Ts 
In  lowest  mileage  order  (2-3-4-1),  de- 
spite his  lack  of  maps.  He  won  the 
hunt  with  460  odometer  in  lies  from 
starting  po(nt  lo  T  ft.  Scott  arrived  at 
Utah  Hill  after  mrdnight  in  a  snow- 
storm. "H  was  just  perseverance/  he 
explained^  "But  i1  was  a  whiteout  con- 
dition at  tbe  end.  You  coufd  see  better 
with  headlights  off  than  on/ 

EventuaFly,  five  of  the  six  starting 
teams  found  the  Ulah  HHl  station. 
Four  teams  found  all  four  T's,  al- 
though soma  had  poor  mileage  be- 


cause they  found  them  in  the  wrong 
0R3er,  "All  Ts  were  just  off  the  pave- 
ment.' said  N6YKE.  "We  didn't  make 
them  too  difficult,  because  we  didn't 
want  to  be  be  out  forever." 

Four  transmitters  in  four  stales  on 
one  hunt!  And  you  East  Coast 
dwellers,  who  can  drive  through  five 
of  your  tiny  slates  between  breakfast 
and  lunch,  remember  we're  talking  big 
states  here.  Can  other  hiders  top  this? 
You  can  be  sure  some  are  studying 
topographical  and  relief  maps  trying  to 
find  a  way. 

Start  Small,  Have  Fun 

Don 'I  get  the  idea  that  every  hunt 
in  Southern  CafJfornia  is  a  marathon 
event*  In  Orange  County,  four  clubs 
have  begun  monthiy  mobile  outings 
just  for  beginning  RDFers.  They  take 
^ace  on  various  repeaters  on  week- 
day evenings,  usually  right  after  a 
dub  net,  when  listenership  is  high. 

The  hider  makes  short,  frequent 
transmissions  on  the  repeater  input, 
urging  every  listener  to  get  in  ttte  car 
and  partk:ipate.  Boundanes  are  srnall, 
usually  just  the  county  or  part  of  IL  Af- 
ter awhilCp  the  iox  station  helps 
hunters  by  announcing  smaller 
boundaries  or  giving  other  clues. 

The  Idea  Is  to  insure  that  everyone 
finds  the  T  in  a  reasonable  period  of 
time.  To  keep  newcomers  coming 
bacK  they  need  an  evening  of  fun,  r>ot 
an  ordeals  With  a  few  short  hunt  sue* 
cesses,  perhaps  they  will  try  longer- 
range  hunts. 

Pick  Up  Your  Pen 

Tm  happy  to  get  your  letlers  telling 
about  foxhunt  activities  in  your  area. 
I'm  also  pleased  to  see  tt^at  new  RDF 
equipment  is  becoming  available  in 
circuit  lioard,  kit,  and  assembled  foen, 
from  a  variety  of  individuals  and  com- 
parties.  Beginning  next  month,  "Hom- 
ing In"  wjlj  review  some  of  these  new 
offerings. 

If  you  know  of  a  new  piece  erf  fox- 
hunting equipment,  want  to  tell  about 
your  experiences  with  home-brew  or 
commercial  gear,  or  want  to  pass 
along  news  of  your  local  hunts,  write 
to  me  at  the  address  above.  Send 
E-mait  via  CompuSen^e  (76236^1 65) 
or  Internet  (JoeMoelldcup.portat. 
com). 


Updates 


Numbef  17  en  your  FeedtJflck  card 


Computer  Control  for  the  Ramsey  FTR-146 

Refer  to  the  above  article  on  page  60  of  the  h/larch  1993  issue.  Due  to  a 
typesetting  error,  five  lines  of  the  program  shown  on  page  6S  have  a  less  than 
(<)  symtx}l  substituted  for  an  asterisk.  These  lines  shoukj  read: 

450  IF  A=0  THEN  HLDFREQ=VAHFF!EQ$}*1000:  MODE$='S":  GOTO  480 
460  HLDFREQ=VAL(LEFT$(FREQ$,A-1)' 1000 
40380  FREQ=(FREQ-1000)-t43000l:  OFS5=0 
40400  FREQ=(FREQ/10ri2a 
40450  FREQ2=FREQ-{FREQ1  "256) 
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Scope  It  Out 

Quite  awhile  back,  I  wrote  about 
oscilloscopes  and  how  great  they 
are.  If  you're  inclined  to  repair  or 
build  anything,  you  will  find  no  lool 
more  usatui  than  a  scope.  You  can 
find  them  at  very  reasonable  prices, 
both  new  and  at  hamfesis.  Oddty« 
most  hams  I've  talked  to  seem 
afraid  of  scopes,  simply  because 
they've  never  used  them  before  and 
don't  really  know  how  to  operate 
them.  Besides,  there  are  just  so 
darned  many  knobs  and  buttons! 
This  time,  let's  explore  scopes  in 
more  depth  and  take  a  look  at  what 
the  various  features  controlled  by 
those  knobs  can  actually  do  for  you. 

The  Basic  Beast 

Essentially,  a  scope  is  a  graphing 
machine.  Specifically,  it  produces  a 
tieeting  graph  of  voltage  over  some 
specified  period  of  time.  The  faster 
a  signal  it  can  graph,  the  iaster** 
the  scope  \s  said  to  be,  and  the 
more  expensive  it  is.  For  HF  cir- 
cuits, a  50  MHz  scope,  whtch  is 
pretty  common  these  days,  should 
be  fast  enougn.  For  VHF  and  UHF, 
though,  the  cost  of  a  capable  scope 
will  probably  put  it  out  of  reach. 
Sometimes  you  can  get  lucky;  I 
bought  a  150  MHz  scope  at  a  ham- 
fest  for  $200,  Sure,  it  was  a  risk,  but 
the  temptation  was  just  too  great  to 
Ignore.  That  scope  lets  me  work  on 
2  meter  rigs  with  great  success  be- 
cause I  can  actually  view  the  sig* 
na)s  at  146  MHz!  Some  exotic  lab 
scopes  go  to  beyond  1  GHz,  but 
you  won't  find  one  at  a  hamfest. 

It's  incredibly  useful  to  be  able  to 
see  how  a  signal  changes  over 
time,  and  it's  not  particularly  hard  to 
do,  but  that  may  seem  hard  to  be- 
lieve when  you  look  at  the  front 
panel  of  your  scope.  It  seems  like 
there's  enough  there  to  pilot  the 
space  shuttle!  So  why  are  there  so 
many  confusing  knobs  and  buttons 
on  today's  scopes? 

One  Size  Doesn't  Fit  All 

Scopes  seem  complicated  be- 
cause  their  screens  are  of  finite 
sizel  And  a  pretty  small  size  to 
boot-  Let's  face  it,  you  really  canl 
see  that  miKh  at  once.  Most  of  the 
controls  are  there  to  let  you  scale 
the  signal  and  scope  parameters  in 
such  a  manner  that  you  can  see 
what  you  want  to  see. 

With  the  exception  of  a  few  new, 

€0  73  Amatet/f  Radio  Todays  June, 


The  Tech  Answer  Man 


expensive  LCD  pocket  models,  os- 
cilloscopes use  cathode  ray  tubes 
(CRTs)  similar  lo  those  in  TV  sets. 
So,  naturally,  there  are  some  con- 
trols dedicated  to  adjusting  the 
electron  beam  Itself.  You'll  find 
brightness  and  focus,  and  those  are 
self-explanatory.  You  might  also  find 
an  astigmatism  control  That  one 
keeps  the  shape  of  the  electron 
beam  from  getting  stretched  out  as 
H  sweeps  up  and  down.  Depending 
upon  the  signal  you're  looking  at, 
you  may  have  to  adjust  any  or  all 
three  of  these  things  to  get  the 
clearest  view.  On  better  scopes, 
though,  the  focus  and  astigmatism 
tend  to  stay  put  over  wide  signal 
variations,  and  some  don't  even 
need  to  have  astigmatism  controls. 

There  are  many  ways  to  use  a 
scope,  but  by  far  the  usual  way  is  to 
graph  voltage  over  time.  (Other 
ways  include  frequency  vs.  time, 
two  stgnals  vs.  each  other,  and 
more.)  Because  we*re  working  with 
the  good  of  Cartesian  {XN)  coonji* 
nate  system  here,  our  two  basic  pa- 
rameters are  horizontal  and  vertical. 
You  move  the  CRTs  electron  beam 
up  and  down  (X)  in  step  with  the  In^ 
coming  signal  you  want  to  view,  and 
you  sweep  the  beam  from  left  to 
right  (Y)  at  some  predetermined 
rate.  Lefs  took  at  tfie  X  (vertical)  is- 
sues first. 

Squeeze  Me,  Please 

The  object  here  is  to  squeeze  the 
signal  down  so  that  all  ol  it  remains 
on  the  screen.  Well,  usually.  Some- 
times you  want  to  see  some  small 
part  of  it  whteh  is  near  tlie  middle  or 
the  lop  or  bottom  and  you  don't 
care  if  other  parts  are  lost  over  the 
screen's  edges.  Either  way,  the 
VERTICAL  AMPLITUDE  control  lets 
you  make  it  as  big  or  small  as  you 
wanL  Most  scopes  use  a  1-2-5  ar- 
rangement lor  maximum  conve* 
nience.  What  I  mean  by  ttiat  is  that 
the  steps  on  the  control  are  ar- 
ranged like  this:  100  mV,  200  mV. 
500  mV,  tV.  2V.  5V,  and  so  on.  I 
can't  explain  why  that  arrangement 
is  so  nice  to  use,  but  if  you  try  it, 
youll  see  that  it  is;  It  just  gives  you 
steps  that  seem  to  fall  where  you 
want  them.  By  the  way.  those  num- 
bers refer  to  the  amount  of  voftage 
it  will  take  to  move  !he  beam  up  or 
down  one  box  on  the  graticule, 
which  IS  the  set  of  boxes  drawn  on 
the  CRTs  faceplate. 

Concentric  with  the  vertical  am- 
plitude control  is  a  variable  knob 
which  lets  you  set  values  in  be- 
tween those  you  can  select  with  the 
stepped  knob.  When  turned  all  the 

1993 


way  up,  the  variable  knob  is  said  to 
be  in  the  calibrated  position,  which 
means  that  the  number  you  select 
on  the  stepped  krxjb  will  be  correct. 
So  why  would  you  possibly  want  to 
uncatibraie  your  oscilloscope?  Usu- 
ally, you  only  do  that  when  you 
need  to  take  a  comparative  mea- 
surement— say,  for  instance,  that 
you  want  to  see  if  one  signal  is  just 
a  little  bigger  or  smaller  than  anoth- 
er The  reference  signal  is  3.47 
volts  peak-to-peak,  so  neither  of  its 
peaks  hits  any  of  the  graticule 
markings.  Now  you  look  at  the  other 
signal  and,  gee,  it  klnda  looks  the 
same,  but  it  could  be  a  little  differ- 
ent If  you  go  back  to  the  reference 
Signal  and  use  the  variable  control 
to  reduce  it  until  its  peaks  line  up 
with  son>e  of  the  grattcule  markings, 
it  l^ecomes  much  easier  to  tell  how 
another  signal,  or  the  same  signal 
at  a  later  tinne,  compares.  Just  be 
sure  to  reset  the  variable  control  to 
Its  calibrated  position  when  you're 
through,  I  can't  tell  you  how  easy  it 
is  to  forget  to  do  that  and  spend  the 
next  two  hours  going  around  in  cir- 
cles because  youVe  working  with 
an  inconectly  calibrated  instrument! 

Going  Up? 

Somewhere  near  the  amplitude 
control  (also  sometimes  called  the 
"attenuator")  you'll  find  a  position 
control.  All  this  does  is  let  you  move 
the  entire  wavefomi  up  or  down  in 
order  to  line  rt  up  with  the  graticule. 
It  does  not  make  the  signal  bigger 
or  smaller;  it  just  shifts  Its  position. 
You  may  also  find  an  "InverT  button. 
That  lets  you  flip  the  waveform  up- 
side down.  It  can  be  handy  if  it 
helps  you  to  visualize  what  is  going 
on  in  the  signal^  and  it  is  especially 
useful  with  multiple-channel  scopes 
(which  well  get  to  later)  because  it 
lets  you  subtract  signals  from  each 
other  in  order  to  ^te  tiny  differences 
between  Ihem. 

AC/DC 

Not  the  rock  band.  This  button 
lets  you  select  the  type  of  coupling 
between  tt>e  probe  and  the  scppe.  \t 
you  select  DC,  any  voltage  fevel, 
even  a  non-changing  one,  will  move 
ttie  trace  on  the  CRT,  That's  tiandy 
for  checking  DC  voltages  and  off- 
sets. If  you  pick  AC,  (hough,  a  ca- 
pacitor is  placed  in  series  with  the 
probe,  and  the  scope  will  only  dis- 
play changes  in  the  signal.  Ironical- 
ly, that's  most  useful  on  DC  signals! 
You  use  it  when  you  want  to  see, 
for  instance,  how  much  ripple  there 
is  on  a  power  supply's  output  If 
you*re  testing  a  12  volt  supply,  yoii 
can't  see  100  mV  of  ripple  because 
the  trace  woufd  be  way  off  the 
screen  at  that  scale.  But,  with  AC 
coupling,  the  12  volts  are  blocked, 
and  you  can  set  the  amplitude  con- 
trol as  sensitive  as  you  need  it. 


Then,  100  mV  of  riffle  can  m  the 
entire  screen  I 

A  Probing  Topic 

No  discussion  of  an  oscillo- 
scope's vertical  stages  would  be 
complete  without  talking  about  the 
probe  you  use  to  connect  the  scope 
to  the  circuit  you're  examining.  It 
may  seem  obvious  that  the  probe  is 
nothing  more  than  a  piece  of  wire, 
but  that  oh  en  isn't  the  case.  Most 
proties  are  either  10:1  or  switchable 
1:1/10:1  types.  The  ratio  refers  to 
the  amount  the  probe  will  attenuate 
the  signal  before  it  enters  the 
scope's  input  stages. 

Why  the  heck  would  you  want  to 
do  that?  Two  reasor^s:  First,  the  sig- 
nal may  be  so  big  that,  even  with 
the  amplitude  knob  set  to  its  highest 
range,  the  waveform  won*t  tit  on  the 
screen.  That  happens,  but  not  all 
that  often  with  today's  solid-state 
gear,  which  uses  fairly  small  signals 
in  most  stages.  Second,  reducing 
the  signal  right  at  the  probe  raises 
the  apparent  input  impedance  of 
the  scope  by  the  sanie  factor.  So.  if 
your  scope  has  a  1  megohm  irput 
impedance  and  you  use  a  10:1 
probe,  your  circuit  sees  a  10 
megohm  input  impedance  instead 
of  the  1  meg  it  would  see  with  a  di- 
rect connection.  That  is  very  handy 
because  it  avokls  loading  down  the 
circuit  and  the  false  readings  that 
can  result.  In  practice,  it  usually 
pays  to  use  the  10:1  setting  and 
make  up  for  the  gain  loss  by  in- 
creasing the  scxkpe's  sensitivity  with 
the  amplitude  control.  Of  course,  if 
the  signal  Is  extremely  small,  you 
may  not  be  able  to  do  that,  and 
you'll  have  to  switch  to  the  t:t  set- 
ting on  the  probe. 

Passive  Resistance 

The  probe's  attenuation  is  pro* 
vided  by  a  simple  two- resistor  net- 
work. There's  a  resistor  in  series 
with  the  tip  and  another  to  ground 
at  the  first  one's  other  end.  The 
scope  connects  to  where  the  two 
resistors  meet* 

If  you  look  at  a  10:1  prot>e,  you1l 
notice  a  small  screwdriver  adjust- 
ment. This  lets  you  set  the  protse's 
capacitance  to  match  that  of  the 
scope's  input  stage.  If  it's  set 
wrong,  signal  peaks  wiil  be  either 
exaggerated  or  squashed  down.  To 
make  sure  ifs  set  right,  connect  the 
probe  to  the  scope's  CALIBRATE 
pin.  That  pin  provides  a  square 
wave,  usually  at  about  1  or  2  kHz. 
All  you  do  is  set  the  probe  to  10:1  (if 
tfs  switchable),  set  the  scope's  cou- 
pling switch  to  DC,  and  turn  the 
probe's  adjustment  until  the  tops 
and  bottoms  of  the  square  wave  are 
as  flat  as  you  can  make  them.  If 
your  scope  has  no  CALIBRATE  pin 
or  its  oscillator  is  braken  (as  it  Is  on 
one  of  mine),  you  can  use  any  rea- 


sonably  clean  1  kHz  square  wave* 
If  you  change  the  probe  to  another 
ciiannei  Of  use  another  probe,  yoy'Ji 
have  to  recalibrate  it,  because  no 
two  input  channels  are  exactiy  the 
same,  not  even  on  the  same  scope! 
It  always  pays  to  check. 

That  should  about  cover  a\\  of  the 
vertical  controJs  on  most  scopes, 
with  the  exception  of  a  few  found  on 
multiple^channel  units^  Next  time, 
we'll  get  into  those  and  the  really 
fun  part:  time.  Now,  let's  look  at  a 
letter. 

Dear  Kaboom, 

What's  the  difference  between  a 
linear  amp  for  FM/CW  and  one  for 
SS&?  Can  I  use  a  CW-typa  amp  on 
50*MHz  5SB? 

Signed, 
Wanna  Talk 
Etear  Wanna, 

We  hams  have  a  tiabrt  of  calling 
any  big  RF  amplifier  a  "lineal  amp. 
Unfortunately,  not  all  amplifiers  are 
truly  linear  Those  made  tor  FIVI  or 
CW  don't  have  to  be  because  the 
€)cact  waveform,  and  its  precise 
amplitude  changes,  don*t  carry  in- 
telligence. So.  you  can  get  away 
with  lots  of  distortion  and  then  clean 
it  all  up  with  a  filter  before  you  send 
it  to  the  antenna.  Thai's  precisely 


the  technique  used  in  walkies  and 
CW  transmitters,  and  not  just  be- 
cause ifs  cheaper,  tfs  also  oonsid* 
erably  more  power-efndent  For  AM 
arxJ  SSB,  though,  you  need  true  fin- 
es rity.  Thai  means  that  the  output 
power  of  the  amp  must  go  up  and 
down  exactly  in  step  with  the  input 
signal's  amplitude  changes.  After 
all,  those  changes  represent  the 
modulation  you  want  to  transmit  In 
the  first  place!  The  basic  difference 
between  the  two  types  lies  in  h6w 
the  power  element,  be  it  tube  or 
transistor,  is  biased.  A  truly  linear 
amplifier  has  enough  bias  voltage 
on  the  element  that  both  the  posi- 
tive and  negative  peaks  of  the  in* 
coming  signal  are  accurately  ampli* 
tied  and  not  dipped  off.  So,  if  your 
amplffier  is  truly  a  //near  amplifier,  it 
stwukJ  work  fine  on  SSB.  If  you're 
not  sure,  try  njnning  it  into  a  dummy 
ioad  and  listening  with  anoiher  hg. 
If  the  audio  is  horribly  distorted*  the 
amp  will  need  some  modification  to 
be  useful  on  SSB,  By  the  way,  you 
shoufd  never  njn  an  SSB  amp  any- 
where near  full  power  on  FM,  not 
because  it  won't  work,  but  because 
the  constant  fuii  power  demanded 
by  this  mode  probably  will  overheat 
and  destroy  the  amp! 
See  yoii  alJ  next  lime- 


Random  output 

Continued  (mm  pag^  BS 

rouTKJ  attendarK©  figure.  Lets  be  gen- 
erous and  assume  that  two-thirds  of 
those  tJcHets  are  paid  at  the  pre- regis- 
tration price  of  S11  and  only  one-third 
are  bought  at  the  door  for  $14,  Thafs 
another  S360.000.  There  were  48 
pages  of  advertising  in  last  year's  pro* 
gram  book,  at  a  round  figura  price  of 
$780  per  page,  SO  $37,440  Is  the  take 
on  that. 

Adding  up  the  figures,  we  come  to 
a  very  conservaUve  Income  estimate 
of  $898,515.  Since  most  oJ  the  staff 
working  the  hamfest  are  volunteers, 
the  expenses  are  a  lot  less  than  they 
would  be  for  another  industr/'s  trade 
show.  Renting  the  Hara  Arena,  securi- 
ty.  aslvertising,  printing  of  tickets  and 
programs  and  paying  for  some  Of  the 
Speakers'  travel  and  lodging  are  the 
only  major  expenses. 

As  tong  as  everything  rs  on  tfie  ^)- 
and-up.  I'm  the  la  si  person  on  earth 
wIto  would  begrudge  any  person  or  or- 
ganizatk>n  from  making  as  big  a  profit 
as  the y  can  (I'm  a  capitalist  lo  the  very 
core).  I  honestly  don't  care  what  hap- 
pens to  the  profits,  and  frankly  it's 
none  or  my  business.  Since  none  of 
that  money  seems  to  be  spent  on  im- 
proving the  conditions  and  sen/Ices  of 
the  Hamvention,  i  simply  wonder 
where  Ts  all  going. 

What  really  put  the  icing  on  the 
t^ke  for  me  was  my  dealings  with  the 
guy  who  ran  the  exhibitors'  booths  last 
year.  After  73  had  spent  something 
tike  20  years  in  the  same  spot,  he 
wrote  to  me  and  told  me  that  becayse 


our  check  had  not  been  received  In 
ftme,  we  would  not  be  able  to  retain 
the  same  tKiotii  space.  In  fact,  after 
caJling  thts  gentleman,  he  infonned  me 
that  he  had  already  given  the  tx>oth  to 
another  exhibitor,  and  he  had  already 
told  the  other  exhibitor  the  good  news. 
All  the  time,  this  gentleman  assured 
me  Ihat  the  ^ct  that  our  two  t>ooths, 
on  the  end  of  a  row,  has  restricted 
them  from  fonning  a  two-  or  four-booth 
"end  cap"  had  nothing  to  do  with  73 
losing  ttie  space.  Of  course,  you  can 
probably  guess  what  type  of  booth  ar- 
rangement the  new  tenants  were  plan- 
ning. Though  It  took  many  phone  calls 
and  some  smooth  talk,  73  finally  got 
the  booth,  but  it  left  a  sour  taste  in  my 
mouth.  I'd  rather  nol  do  business  with 
a  company  ttiat  treats  its  customers  so 
Shat>t>ily.  I  wonder  If  Kenwood^  iCOM 
or  Yaesu  would  htave  their  bootfis  tak- 
en  away  without  so  much  as  a  cour- 
lesy  phone  calL 

The  iinfortiinate  thin9  about  atl  of 
this  Is  that  tfifs  year's  txx>th  cftainnan 
seems  like  a  very  professfonal  arKt 
pleasant  dmp.  In  fact,  I" m  sure  tfiat  all 
oj  the  volunteers  and  club  members 
who  work  the  Hamvention  are  nice 
folks.  If  it  weren't  for  reason  #1,  f  prob- 
ably would  have  given  Dayton  one 
more  try.  Nontheless,  after  talking  it 
over  with  Wayne,  we  decided  that  the 
liabilities  of  e)(hibiting  at  Dayton  far 
outweighed  the  benefits.  We'il  rethink 
our  decision  from  year  to  year,  but  I'm 
happy  wrth  what  we're  doing. 

After  all.  would  you  be  willing  to  pay 
a  higher  cover  price  or  sutiscnption 
rate,  just  so  73  couW  have  a  txxath  at 
Dayton?  I  thought  not 
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CIRCLE  349  ON  REAOEA  SERVICE  CARD 


Celebrating  Our  20th  Anniversary!! 

C.  W.  WOLFE  COMMCjrilCATIONS 

1113  Central  ^  Billings,  MT  59102 


GE  Exec.  Jl  40W  UHF  Motj, 
45q-470,  w/Ace  S12S 

Mot  Micro  45 W  Mob 
draw&f  5^  132-150  $90 


CatI  for  quote  on: 

10*MVP,HB,UHF,4SO"470 
10-Mitek4SW,  132-150 


BUY  —  SELL  —  TRADE 

CaU  Of  wrim  for  current  ftyer 


CIRCLE  20  ON  READER  SERVICE  CARD 


ICOM  INSERTS 

BP  3        270  MAH ...,$10.0O 

BP  5        600  MAH,. $18.00 

BP  7        600  MAH $20.00 

BP8      1200  MAH ..$21.00 

Shippfng  add  $3.00    VISA,  I^.C.  DISC. 

TNR  Your  Batt&ry  Stow 

279  Douglas  Ave.  •  Altamonte  Springs,  PL  32714 

aCM3-346.0601 


CIRCLE  374  ON  READER  SERVICE  CARD 


Say  You  Saw  it  in  73\ 


MADISON 
SHOPPER 


ORDERS:  1  (800)  231-3057 

1  (713)  729-7300  or  729-8800 
FAX1  (713)729  4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 

And  More 

FREE  List  Call 


Madison  Electronics 

12310  2avaii3  street 
Houslon.  TX  77065 


CIRCLE  7^  ON  REAOER  SERVICE  CARD 


Low-Angle  Radiation  and  a 

Gigahertz  of  Coverage  on  vhf/uhf! 

The  FLYTECRAFT-  Model  CFN 

•  The  Model  CFS  b  the  ulliinate 

compact,  rugged  antenrtt  for  50  to 
L5  uJiz  uw^rinsmii  from  144  lo 
LI  Ghz)  •  A¥cr*ge  SWR  -  1.5 
tcro65  irmsmii  ruigt  •  Amai^ur 
radio  liccrisses  operate  aU  hinds  - 
2M,  220.  450.  900.  and  L2  Ghz 

•  Novices f  Ideal  for  operaiion  in 
220  or  1 .2  Ghz  band  for  whidi  you 
have  privileges.  *  Low  vcrticat 
angle  ridjation  •  Large  capture  area 
«  UniLy  gtin  #  Use  ii:5ocirs  or  out  - 
CFN  is  Ughtwcighi^  but  icHjgti  - 
withstarnls  hi^ricane-force  winds. 
«  Instant  assemMf  -  ideal  for 
pernianetUt  pcrubie,  or  Field  Dajf ! 

•  Atuictive,  strong  design.  Unique, 
fmuhstic  appearance  23-25'  high. 


Designed  bf 

Em  my- Winning 

N4fw«r%TVEii«iR 

Steve  Flyte, 

KTSF 


BuiH  Mtth  prkje  &  sold  worldwide  -  FL^TECRAFr-usa 


H-YTECRAFT"  Model  CFN  ~  SI  19.95 

Send  Qcckoc  S  Orikr  to;  FLYrFXRAFr-  P.O,  Boi  3141 
Simj  Vai«j  CA  93093  -  Add  £5j50  %h  ooatiBeiiUl  U.S. 

VISA/MC  PHONE  ORDERS     I  S.tittiicd«.  Guar 


800-456-1273  M-F  9A-5P  (FT)  g05-583-^I  73 


DSP 


Power  for  Amateur  Radio 


aiSAT  fQf\  I*  tut    &Ji    ara*.  Vl^.  BCPEfWCHnvTlON,  ETC 
O0»««ECT%  to  THE  mftTE^  PORT  CW  YOM^  VlKPC 

-    INSTANU.V  EUUiiATE  NOi$E    EfHAMCE  DESIREb  StQNALS 

■  RECOm  AM3  PUWBACK  THRU  OlPFEREfuJT  DKUT*L  i^lLTlftS 

■  APPLY  POWEFtpyi   nst*  tWF  *N0  =T=«QUENCY  tlCl*ihOUfS 
•    HIQHE9T   PERfOfflWANCE  DSP  ARCfflT^CTUflE  VOU  Cm  BUV 

'    LIGHTNING  FAST,  HlflH  fl£50LUTrON..  COiOfl  SP£CTRA6.  AfiALVgiS 
'    SOFTTN^^RE  EX11N8«L6  POfl  UNLIMITED  PQSJSIHJLITtlfl 
J    MUCH  IVIORCI    ^P      HAV  MONEY  BACK  GUARANTEE  I 


DS  P  - 1 20  ^^is.  &  systems  Stan  at    £99 

"  Easity  the  best  DSP  our  dub  has  seen. 
We  mixed  a  SSB,  FtTTY  CW,  and  som^ 
tnted&rence.  to  the  ear  it  sovncfsd  famiWe. 
ttie  DSP' 120  fiiiers  out  everything  duf  the 
desired  modB  {SSB,  RTTX  or  Cm  In  fact, 
we  can  quickty  ideniify,  filter  and  hsten  to 
one  of  the  RTTY  tones.  Very  impresst¥e!  " 

l&ff  OortSS     AB5K 


1',^^  CAU.  V  MHC  1^ 


MHpnwncn 


BIG3[m.  UOERACITVE 

2317  N£   168th  Aw  ^Aancouver,  Vita.  9B6M    Fi      .-■   .'56-6664 
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CIRCLE  ZBB  ON  READER  SERVICE  CARD 
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^^  Number  19  on  yoiir  Feetfbactt  card 

Special  events 

Ham  Doings  Around  the  World 


JUNES 

NORWICH,  CT  The  annua!  Mam  Radio 
AtJ€tiori  sponsored  by  the  Radio  Society 
of  Norwich,  will  t>e  hekj  from  10  AM  untiJ 
sold  out,  si  the  Waterford  Senior  Citizen 
Center,  Walerford  Municipal  Complex. 
Bring  your  equipmeni  to  be  auctioned, 
Tailc'^n  on  t46.Q7/.67  rptr.  Contact 
KMtBBat(203)  739-6016. 
SOUTH  BURLrNGTON,  VT  Come  to 
the  Soulti  Durlingion  Middle  School  on 
Dorset  St.,  to  enjoy  the  Northern  Ver- 
mont Mid-Summer  Hamfest.  Time:  8 
AM-3  PM.  VE  Exams  at  2  PM.  Talk-in 
on  145.47  (-600)  or  146.85  (W-SOO). 
Contact  Joe  Tymecki  NWMR  (802) 
$93-6458  or  Mitch  Stem  WB2JSJ,  (302) 
879-65^. 

MHEB 

CHELSEA,  Ul  The  Chelsea  Svmp  & 
Stwp,  sponsored  by  die  Chelsea  ARC 
(nc,  starts  at  8  AM  at  Ifie  Chelsea  Fair- 
grounds. Talk-In  on  146.980-.  Contact 
Gary  R  Widmayer  N8AYY,  P.O.  Box 
323,  Manchester  Ml  43^58.  Tel.  (313) 
428-9393. 

MANASSAS,  VA  Th6  Oio  Virginia 
Hams  ARC  will  sponsor  the  Manassas 


Hamtesl/Computer  Show  at  the  Prince 
W  Hi  lam  County  Fairgrounds.  Open  to 
the  public  at  8  AM,  Talk-tn  on  the  Man- 
assas rptr,,  146.37/.97  afid 
223.D6/224.66,  Commercial  vendors 
contact  Woody  KD4DEG  at  (703)  368- 
5180.  For  mfo,  call  Mary  Lou  K&4EFP, 
(703)  369-2877. 

NEWtMGTON,  CT  The  anniiat  Amateur 
Radio  and  CompiJlsr  Flea  Market,  spon- 
sored by  the  Newington  AR  League,  will 
be  held  from  9  AM-2  PM  at  Newington 
High  School.  Guided  tours  of  ARRL 
headquarters  and  W1AW.  VE  Exams 
(no  walk'ins);  SASE  to  Susan  Fredrick- 
son  WM18,  P.O.  Box  i65,  PiBB&anl  Vat- 

iey  CT  06063.  For  info  and  Flea  Market 
reservations,  contact  Jitn  Carney 
KAtTAF,  €/o  NARL,  34  Meadow  SL, 
Newington  CT  06m:  Tef.  (203)  673- 
0884;  {SASE  for  confirmation}. 
PRINCETON,  IL  The  Starved  Rock 
Fladk)  Club  Hamfest  will  be  hekJ  at  the 
Bureau  County  FairgroundSp  starjing  at 
6  AM.  Tatk-Jn  on  146,355/.955.  Contact 
Mark  Tondi  N90VD,  Rm  Box  34,  Peru 
tL  67354.  Tel.  (815)  446-434^  Of  NffS 

BBfto,  Jr.  N9PLJ,  2238  Schuyler  Dr., 
Pant  it  61354,  TeL  (815}  224-1299. 


Ustir^  are  free  of  charge  as  ^^ce  permits,  Piease  s&nri  us  your  Spedai  BverH 
tm)  iuonths  In  advance  of  the  issue  you  want  it  to  app&af  in.  For  example,  if  you 
want  it  to  aftoeaf  in  the  January  issue,  we  shouki  receivs  it  by  October  3h  Provide 
a  dear,  concise  summary  of  the  essentiat  details  atxxjt  your  Special  Event.  Cneck 
Special  EvBnts  File  Arwa  §ii  on  our  BBS  (603-324-9343}.  tor  listings  that  *i^m 
too  tate  to  get  into  pubiication. 


JUNE1^ 

BANGOR,  ME  A  Hamfest.  sponsored 
by  the  Pine  State  ARC.  will  be  held  at 
the  Harmon  Elementary  School  from  6 
AM-1  PM.  Rea  Market.  VE  Exams. 
Contact  Roger  W.  Dole  KAITKS,  RR  *2 
Box  730,  Bangor  ME  04401.  Id.  (207) 
848-3846. 

LOVE  LAN  D^  CO  The  Northern  Col- 
orado ARC  wilt  pfesent  *Superf^t  XV" 
at  the  Lanner  County  Fairgrounds,  700 
S.  Railroad,  Open  to  the  public  at  8  AM. 
ARRL  VEC  Exams  (call  Rick  Hubt:mrd 
WAODDC,  (303)  353-3577\,  Talk-in  on 
144.515/145.115  and  146.25/.85.  For 
table  reservatfons,  contact  Qrlin  Jenkins 
KOOJ^  2101  5ih  St.,  Greeley  CO  80631; 
Tel  (303)  353-7094,  For  details,  contacl 
John  Schmidt  NKOR.  tOOf  King  Dr., 
Loveland  CO  80537:  (303)  663-7531. 
MARMORA,  ONT.,  CANADA  Eastem 
Ontario  Hamfest,  sponsored  by  the 
Marmora  ARC,  will  be  held  at  9  AM  at 
the  Marmora  Curling  Club.  Talk-in  on 
VE3TZW  145.41/144.81  rptf.  Info  and 
table  contact:  Paul  VE3UUM,  (613)  472- 
3449. 

WINSTON-SALEM,  NO  The  Winston- 
Salem  Hamf est/Computer  Fair  will  bo 


held  at  Lawrence  Joel  Veterans'  Coflee^ 
um  Anne){.  9  AM-S  PM.  Talk-in  or) 
146,04/.64.  Send  SASE  to  B.J.  Honey- 
cutt,  Winston-Safem  Hamfest  RO.  Box 
11361,  Winston-Salem  NC  27116.  Tei 
(919)  723-7388  (24  hm). 

JUNE  13 

DARIEN,  NY  Tt>e  Larx^ster  New  York 
Hamfest,  sponsored  by  the  Lancaster 
ARC,  will  be  held  at  Oarien  Center  Fire 
Co.,  on  RT  77  at  RT  20.  Talk-in  on 
147.135  +.600,  146,550  Simplex,  and 
443. S50  +5.  Contact  Mick  WA2CJJ, 
5645  Genesee  St.,  Lancaster,  NY 
i4086,  (716)  681-641Q\  or  Luke 
N2GDU,  1105  Ransom  Rd.^  Lancaster 
NY  14086,  (716)  683-6380. 

ERLANGER,  KY  The  Northern  Ken- 
tucky ARC  will  spof^sof  "Ham-O-Rama 
93"  at  Eriariger  Kentucky  Lions  Parti. 
Doors  open  at  8  AM.  Talk-in  on 
147.255^^  or  147.375+  rptrs.  For  info* 
registration,  co intact  KC4FET  c/o 
NKARC,  P.O,  Box  1062,  Covington  KY 
41012.  Tel.  (606)  341-1213. 
GRANITE  CITY,  IL  The  Egyptian  RC 
will  conduct  Its  annual  EGYPTIANFEST 
at  the  club  grounds  on  Chouteau  Place 


If 


Subscribe 
to 
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1  -800-289-0388 


SURVEILLANCE 


COWfTER  SimVElUAIICE  EliClrfMlIc  Devices 
Mini  Transmitter  Kit!..  S23.9S  ft  tiff,  Vblci  Chnijieis* 
Vdi^le  Tra£kir>9-  Tuuch  Tone  Decudefs.  PtHmt  ScnMMefE, 
B%  Scanners,  Bu|  &  Phone  Taq  IM«ctors  ft  Morel 


TEUPMQlfi  ftiCORmfiS  srsuMs 
StdTidariJ  /  tittfldetf  plai  ;avai^ible..  SSli.DQ  ft  up. 


^^^^  FOB  CATIILOGSCMD  SS  Off  TO... 

tmOOSaM.  lex  337,  Bufralo,  MY  iAZn  (716)  €91^76 


SATELLITE  T.V 


FffClory  DItAd  Id  Your  Door 
E&KoAtAr  *  Staniak  >  hlouston  Tracksf  •  Ort>lron 


■  Call  tor  FREE  Hyge  Cobr  Cetelog 

•  DomMttc  ft  lnl«m«tbn«l  Systems 

•  Hum  Savirtga!  .  .    .  ^ 


24  Hf. 
Pfldng 

£16.763^842      ECHOTRAK^^OS^USOQO 

\_   474fl  NW  aati  L^f  Corel  Springe,  FL  33076 

CIRCLE  157  OM  READER  SERVICE  CAHO 


WEFAX  To  The  Max 


PC  GOES /WE  FAX  3.0  is  a  professional  fax  receptaon  sys- 
lem  tor  the  IBM  PC    (t  ifiductes  an  AM/FM  deiT>oduLaiOf 
software,  cassette  tutorial  and  325  pag^  manaui  CiWck 
tiliis  pafiiai  list  of  our  ac^fanced  features' 


nsa  141 1Q  12S0xa00x25e 

Unaiteodgd  Opergaon 
Colonzailicin 
Zoom,  Pan.  Rotation 
Contrast  Control 
Tuning  Osafioscope 
PhoTorneiry,  Histogram® 


APT  LMAjoa  Grids 

Frame  Looping 
PCX  A  Gtf=  export 

GreyscatePMi^ 
Infrared  Ajiaty$fS 
Variabie  (OC  &  LPM 


PC  HP  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6.0  is  a  complei©  slnortwave  FSK  fax 
system  fgr  the  IBM  PC.   It  inclube^  ars  FSK  Demodulator. 

sofftware,  250  pag-e  manual  arHd  tutorial  cassette.   Call  or 

write  fOf  a  complete  catalog  of  products. 


Software  Systems  Consulting 

615  S.  El  Cammo  Real,  San  Clerf>ente,  CA  92B72 
Tel: (7 14)498-5784   Fax:{7 14)498- 0568 


CmCLE  2SQ  OH  R£AD€»  SERVICI CAAP 


HAM  Radio 


Incl.  PiickQl  SWL. 
EKams,  SSTV,  CW, 
Cflritml,  Mods. 

FCC     rem,     FAX, 

Bn£E  Fnof  of 


EncyclopKlla  of  Schin^  100a  itfW^  soiAl  efieels  ft  mu«)C  919 
Wlndoifeve   pr^e^  for  W^nctawi..  Huii.  Edu:,  Ufe,  Garm  %19 
Souiri  Kenutiam:  somts,  vQtocS  for  Aj»i  SndN^,  m^  119 
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Rd.,  from  6  AM-1  PM.  VE  Exams  wiJl  bs 
conducted  at  Sanford  Srown  Business 
College.  3237  W.  Chain  of  Rocks  Rd. 
Please  con^ct  Eric  Koch  NFOQ,  (374) 
946-0943  tot  pre-registration.  Talk-in  on 
the  ERC-W9AIU  146,76  rptr.  For  info, 
ticKets,  contact  Larry  Wafion  NZQP,  at 
(314)  524-3254;  524  Heather,  St.  Ann 
MO  6304^,  Of  Bin  Dusenbefy  N90QK 
at  (618)  345-7587:  t260  SL  Louis  Rd., 
Cc^linsvHle  IL  62234. 
STEVENS  POINT,  Wl  Tlie  Central  Wis- 
consin Radio  Amateurs,  Ltd,,  will  hoid 
Its  tetn  annual  SWARF  EST  aMhe  Unl- 
vefsity  Center  on  the  Univer^ily  of  Wis* 
cor^ in- Stevens  Point  campus,  from  8 
AM- 1:30  Fhlt.  ARRL  VEC  Testing.  Corv 
tact  Art  Wysocki  N9BCA,  CWRA 
Swapfest  Ctyairman,  3356  April  in., 
Stevens  Point  Wi  544St  Tel.  (715)  344- 
2384, 

STOW<  OH  The  Goodyear  ARC  will 
hold  its  26lt)  annual  Hamfest  arxJ  FamiJy 
Picnic  at  WIngfool  Lake  Park  near 
Akron  OH.  Flea  Market  from  8  AM-4 
PM.  For  tickets  and  info,  contact  William 
R  Dunn  WStFM,  4730  Nottingham  Ln., 
Stow  OH  44224.  Tet.  (216)  673-85(^ 
WILLOW  SPRINGS,  IL  Come  join  the 
fun  at  Santa  Fe  Park,  91  si  and  Wolf 
Rd..  where  the  Six  Meter  Club  of  Chica- 
go, Inc.  will  hold  its  36th  annual  Ham- 
test.  Gates  open  at  6  AM.  Tallc-in 
K90NA  146.52.  or  K90NA  146.37A97 
rptr.  Order  advance  tickets  from  Mitte 
Corbett  K9ENZ,  606  Soutti  Fenton  Ave., 
Rommviite  tL  6044 J,  Of  any  club  mem- 
ber. Dealers:  Fo/"  pavillSon  reservations, 
oofiact  Joseph  Gutwein  WA3RU,  7109 
Biackbum  Ave.,  Downers  Grove  tL 
60516.  Tel.  (70S)  963-4922. 

JUNE  19 

CORTLAND,  NY  The  Skyline  ARC  will 
M^  their  11th  annual  Corttand  Intefnat'l 
Hamfest  at  ttie  Cortland  County  Fair- 
grounds Ifom  7  AM'3  PM.  VE  Exams  by 
reservation  only.  Talk-in  on 
f47,78(V.i80.  Dealers  contact  SA.B.C., 
RO,  Box  524 1  Cortland  NY  13045.  let. 
(607)  756-6550  eves.  or  weekends, 
GRANDVIEW^  MO  The  Dixie  ATV  Soc, 
will  sponsor  the  Dixie  ATV  Ham f est  from 
S  AM-3  PM  at  the  Qrandvlew  Middle 
School.  12650  Manchester.  Talk-in  on 
144.34  MHz  simplex.  VE  Exams.  Corv 
tact  Steve  Canoil  WVOJ,  200  Monroe, 
Belton  MO  64012.  Tei  (816)  322-4429, 
MtDLAND,  ME  The  13th  annual  Midland 
Hemfest.  sponsored  by  ttie  Midland 
ARC,  will  be  hekl  at  Ihe  MkilarxJ  Conv 
rminrty  Center.  George  St.  at  Jefferson, 
from  8  AM-1  PM.  VE  Exams,  walk-ins 
okay.  Talk-In  on  Midland  1 47.00+,  Con- 
tact Bili  NBLTR  at  (517)  832-3053  for  in- 
fo. Send  reservation  payments  to 
MARC  Ham f est  P.O.  Box  104$,  Mid- 
landMf48640, 

JUNE  1S-2Q 

BURBANK,  ALeERTA,  CANADA  The 

Burbank  Campground  wilJ  be  the  site  of 
the  22nd  annual  Picnic  sponsored  by 
Ihe  Central  Alberta  Radio  League,  Sat. 
June  I9tn:  Golf  Tournament  at  0730 
hrs:  Barbecue  Dinner  at  1800  hrs.;  Flea 
Market,  Sun*  June  20th:  Pancake 
Breakfast  at  OBOCMDOO  hrs.  Many  otfrer 
events.  Contact  Btatr  Heinzlmeir 
VE6BJH,  (403)  343-1655.  Talk-In  on 


147.150  +0.60O  MHz.  or  146,520  sim- 
plex. 


CAMBRIDGE,  UA  THe  MIT  Radk)  Soc, 

and  the  Harvard  Wineless  Club  will  hold 
their  TAILGATE  Electronics/Computer/ 
Amateur  Radio  FLEA  MARKET  at 
Albany  and  Main  Sts„  from  9  AM-2  PM. 
Talk-ln  on  146.52  and  449.725  -  pi  2A  - 
W1XM  rptr.  Call  (617)  253-3776  for 
details. 

FREDERICK,  MD  The  Frederk^k  ARC 
will  hoid  its  annual  Hamfest  at  the  Walk- 
ersville  Firemen's  Carnival  Grounds 
from  8  AM-4  PM,  Talk4n  on  147.06/+. 
146.52,  and  448,425/-,  For  info,  wrfle  to 
Frederick  Hamfest,  P.O.  Box  1260, 
Frederick  MD  21702. 
MONROE,  lyil  The  Monroe  County  Ra- 
dio CommunicatkHis  Assn.  will  sponsor 
the  Monroe  Hamfest  at  Ihe  Monroe 
County  FalrGroynds.  ^-50  at  Raslnville 
Rd.,  from  8  AM-2:30  PM.  VE  Exams  by 
pre- registration  only.  Contact  Fred  E 
Lux  WDStTZ,  5742  Parkside  Dr.,  Mon- 
roe Ml  4S161.  Tei.  (313)243-1053. 
SANTA  MARIA,  CA  The  SateHite  ABC 
will  rLOld  Us  annual  Santa  Maria 
Swapfest  at  the  Union  Oil  Picnic 
Grounds.  Gates  open  at  9  AM.  Dinner 
served  at  1  PM.  Talk-in  on  WB61)Y/R 
1 46.347.94.  Call  Rick  Laird  KB500, 
(805)  937-8337,  Of  write  to  Santa  Mana 
Swapfest,  RO.  Box  2067,  Orcutt  CA 
93457. 

JUNE  24-27 

VICTORIA.   B.C.,   CANADA      The 

Friendship  ARS  of  Vrctoria  will  sponsor 
the  3rd  Internatl  Friendship  Radiosport 
Games  and  Hamfest  Talk-In  on  146.84 
rptr,  or  147.42  Simplex.  Contacts:  TeA, 
(604)  370-4420:  FAX.  (604)  370-3750; 
PackeU  VE7KPV  #  VE7VBB.0}S- 
LAND.BC.CAN.NOAM. 

JULY  3 

LEHMAN,  PA  Come  to  the  Luzerne 
County  Fair  Grounds,  Roufe  118,  to  en- 
joy the  14th  annual  Wilkes-Barre/Muf- 
gas  ARC  Hamfest  and  Compulerfest. 
Gates  open  at  5  AM.  Talk-in  on  53^61, 
53.61.  146.52,  146.61.  449.825  PL82  5 
Hz.  For  details,  call  KA3A,  (717)  824- 
5724  days;  (7i  7)  825-3940  eves.  For 
tables,  contact  K3$A£  *  KB3G8,  RDfft. 
Box  214,  PittStOn  PA  18643.  Tei.  (717) 
333-6683. 

HARRISBURG,  PA  A  Hamfest,  spon* 
sored  by  the  Harrisburg  RAC.  will  be 
held  from  8  AM-2  PM  at  the  BressEer 
Picnic  Grounds.  Talk-in  on  676^R  or 
5Z/52.  Reservations  oontact  Steve  Go- 
bat  KA3PD0.  (717)  938-6943. 

SPECIAL  EVENT  STATIONS 

JUNE  12 

WALLLNGraRD,  CT  Grand  Lodge  A.R 
St  A.M.  of  CT  amateurs  will  operate 
WT1R  13002-2100Z  at  the  Masonic 
Home  and  Hospital,  to  celebrate  Grand- 
master's Day.  Operation  will  be  in  the 
lower  General  portfon  of  the  80-10  me- 
ter bands.  For  QSL.  send  SASE  to 
Bruce  Backer.  Box  5028,  New  Haven 
CT  06525. 


JUKE  15-1 S 

LONDON,  ONT,  CANADA  The  Lon- 
don ARC  will  operate  CJSLON  from  a 
hfot  air  ballon  on  one  of  the  following 
evenings:  June  15,  16,  17,  or  IS;  and 
the  morning  of  June  19th,  to  celebrate 
the  200th  Birthday  of  London,  Ontario. 
FrequencJes:  146.52,  446,00  simplex, 
and  FSTV  439.25  TX  only.  For  com- 
memorative QSL.  send  QSL  and  SASE 
to  Anmony  Drawmer  VE3'SQU.  55 
Briscoe  St  West,  London  N6J-1M4  On- 
tario. Canada. 

JUNJE  18-21]  and  25-27 

WASECA.  MN  June  1993  marks  the 
70th  year  thai  E.F.  Johnson  Co.  has 
TnanufactLired  radio  and  electronic  com- 
ponents. To  celebrate  this  historic  event, 
the  Vikjng  ARS  will  operate  a  SE  Sta- 
tion using  Edgar  Johnson's  ongftial  call- 
sign,  9ALD.  If  H  IS  unavailable, 
WAOCJU,  the  club  call  of  the  Viking 
ARS,  will  be  used  for  the  duration  o(  the 
event.  Opemtion  will  take  place  on  all 
non-WARC  bands  from  160-10  meters 
using  a  mixture  of  AM,  SSB,  and  CW. 
SerKl  an  8  X  11  SASE  fof  a  QSL  card 
and  special  certificate,  or  a  letter  size 
SASE  for  the  QSL  card.  For  more  de- 
tails, call  the  24-hour-hot-ltne,  (507) 
335-6612.  Send  requests  to  E.E  Jot^n- 
son  Co.,  ATTN:  TOIh  Anniversary  Spe- 
cial Event  Station,  PC.  Box  1249, 
Waseca  MN  56093. 


JUNE  10 

SPIVEYS  CORNER,  NC  Triangle  East 
ARA  will  operate  AC4QD  0300Z-1200Z, 
to  celebrate  the  25th  annual  Nail  Hot- 
lerin"  Contest-  Frequencies:  CW  7.135 
and  21.405:  Phone  28.335  and  14,260. 
To  get  a  certificate,  send  QSL  and 
SASE  lo  TEAR  A,  209  N.  Tt)lrd  St., 
SmiihUeid  NC  27577. 

YUMA,  AZ     The  Yuma  ARC  wiU 

operate  a  Special  Event  Stalion  in 
comm em-oration  of  the  5Dtn  Anniver- 
sary of  the  US  Army  Yuma  Proving 
Ground.  Operations  will  be  in  the  15 
and  20  meter  General,  and  10  meter 
Novce  phone  subbands,  from  1500Z- 
2400Z.  For  a  certificate  <  send  QSL  and 
a  9  X  1 2  SASE  to  Operator  CBA  or 
YARC.  P.O.  Box  7077,  Yuma  AZ 
35366. 

iHME  19-20 

ARCADE,  NY  The  Pioneer  Radio  Op- 
erators Soc.  (PROS)  will  operate 
W2GHY  from  the  Curriers,  f^Y  flaltway 
Slatkin.  to  celebrate  the  one  millionth 
passenger  carried  by  ttie  Arcade  and 
Attica  Steam  Railroad.  Operation  will  be 
fn  the  General  SSB/CW  10,  15,  20,  40, 
and  75  meter  bands  with  2  meter  ""rail- 
mobile"  operation  on  145.390  MHz  rplr. 
SASE  to  W2CRK  9765  $.  Protection 
Rd.,  Holland  NY  14080,  tor  a  special 
QSL 


VIDEO     SYSTEMS 

MINI-CAMERA 

Si7x;:  1x1x2  in.    Weight:  2.5  oz. 
Power:  7-14V/80mA  Sens:  2  lux  @  n,8 
Lens:  3tTim,  4mm,   Output:  NTSC@  IV. 
The  camera  has  been  used  in;  ATV,  Security 
and  Surveillance,  R/C  airplanes  and  Robots! 
$269  +s/h 

TRANSMITTER,  434MHz, 

ATVM-70,  a  80mW,  Mini-size  1x1.3  in,,  2.5  oz. 
Power  7-9.6V/80mA. 

$129  +s/h 


License  Free  Xminers 
also  ayailable $379 

DOWN-CONVERTER 

For  434  MHz.  Low  noise 

MOSFET  front-end  for 
greater  sensitivity.  Output 
on  TV  channels  3-4 
$89  Wh 


SaUsfaction 
Guaranteed! 


Order  Now, 
from  stock! 
(800)  473-0538 

or  (714)  957-9268 
for  technical 
information. 


MICRO  VIDEO  PRODUCTS 

1334  S.Shawnee  Drive,    Dept  H 
Santa  Ana.  CA   92704-2433 


i 


Ira! 


CIRCLE  30  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today*  June,  1993  63 


Number  20  on  your  Feedback  card 


Hams  with  class 


Caroie  Perry  W82MGP 

Modks  MmtorsjiK. 

PC.  Box  13t646 

Staten  isiami  NY  10313-0006 

Ocean  Challenge 

In  1853,  the  200-foot  clipper  Norib- 
em  Light  set  the  sailing  record  from  San 
Ffarx:isoo  to  Bosiorr,  15,000  miles,  in  76 
days  and  siM  hours.  Rich  Wilson 
WAiBZE  and  OiU  Biewei^a  aboard  the 
63-fool  trtmaran  Great  American  //  are 
trying  to  break  that  record. 

In  January  of  this  year,  the  science 
coordinator  of  the  State n  Island  schiool 
disihct.  where  I  leach,  invited  me  to  par- 
ticipate in  Ocean  Challenge  with  my 
ham  radio  dasses.  I  was  able  to  mate 
contact  With  Lyon  Osbom  in  the  Boston 
home  office.  He  was  the  telephone  link 
with  Bill  and  Rich  once  they  set  sail  in 
January.  He  and  I  arranged  for  the  initial 
ham  radio  contact  to  take  place  on 
March  26th. 

A  curriculum  tiook  was  provided  to 
us  which  included  fessons  about  longi* 
tude  and  latitude,  boat  structures, 
weather,  teamwork,  geography,  and 
communications,  The  children  enjoyed 
the  preparatory  lessons  on  courage  and 
perseverance.  They  were  fasclr^ted  to 
learn  that  Rich  has  a  severe  case  ol 
asthma.  He  must  take  medication  four 


times  a  day.  This  is  the  reason  that  the 
American  Lung  Association  is  one  of 
the  sponsors  of  Ot^an  Challenge. 

We  spoke  in  class  about  whai  kind 
of  personality  characteristics  we  ex- 
pected to  find  when  and  If  we  got  our 
chance  to  speak  with  Rich.  I  explained 
to  the  children  that  three  years  ago 
Rich  was  the  skipper  of  the  Great 
AmBricarr  t,  when  he  attempted  the 
same  voyage.  On  Thanksgiving  Day  in 
1990  the  boat  capsized  and  was  lost 
when  a  50-foot  wave  swept  over  it  dur- 
ing stormy  seas.  He  and  his  oo-skipper 
were  lucky  enough  to  be  rescued  that 
night  by  a  cargo  ship  heading  towards 
New  2ealarKl.  This  has  prompted  many 
people  to  ask  him  why  he  wouU  want  to 
take  the  risk  again. 

For  days  prior  to  the  contact,  the 
children  in  my  eth^  7th,  and  8th  grade 
radio  classes  wrote  down  questions 
tnal  they  woukj  like  io  ask  Ridi.  Theie 
was  a  lot  of  good,  creative  thinking  go- 
ing on.  I  chose  the  best  questions,  and 
made  arrangements  for  those  children 
to  stay  after  school  for  the  preananged 
contact  on  20  meters. 

When  we  finally  were  abte  to  estab- 
lish a  contact  with  WAIBZE/MM  we 
were  alt  guite  excKed.  Each  chtkj  lined 
up  at  the  ng  to  ask  his  or  her  question. 
One    of    my    youngsters,    Jordan 


PhotQ  A.  Fotiowmg  the  Great  American  II  on  a  rnap  was  an  scmty  the  kids  hoked 
forward  to. 


KB2Pys,  asked  about  the  kinds  of 
birds  that  they  had  seen.  At  the  time  of 
the  conlact  they  were  45  degrees  west 
of  Cuba.  Rich  ts  an  extremely  verbal 


operatof  and  he  went  into  great  detail 
at>out  f\e  albatrc^ses  they  had  spotted 
in  the  South  Seas.  He  descrft>ed  tr>em 
as  unique,  graceful  birds  with  wing 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


a 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  UNE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$2469 


00 


•)C-7S5 


IC-12GAT 
IC-R1 
IC-R100 
IC-735 

IC-725 

IC-3SAT 

IC-726 


1.2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 
ALL  MODE  HF  TRANSCEIVER 


$436.95 
$449.95 
$611.95 
$989.00 
$772.95 
$302.95 
$1 087.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE.  CA  95128 

Call  us  at  (408)  998-5900 

Since  1933 


INTRODUCING  THE  UNIVERSAL  M-400 
A  totally  new  concept  in  code  /  tone  readers! 


■  Baudot 

m  sitor  A/e 

■  ASCII 

■  Swed-ARO 

■  FEC-A 

■  FAX 

■  POCSAG 

■  GOLAY 

■  ACARS 

•  A  RTTY-rBader  and  tone^ecoder  In  onel    M  DTMF 

•  Easy  to  read  two-line  40  character  LCD.      ■  CTCSS  (PL) 

•  No  computer  or  monitor  required.  ■  DCS  (DPL) 

Forget  the  limitations  you  have  come  to  expect  from  most  'Teaders'. 
Tlie  self-contained  Unlvarsa]  M-40Q  is  a  sophisticated  decoder  ^id 
tone  reader  offering  an  exceptional  range  of  capabilities.  ThoSWL  will 
be  able  to  decode  Baudot,  SITOR  A  &  B,  FEOA,  ASCII  and  SWEO- 
ARQ,  Weather  FAX  can  also  be  decoded  to  the  printer  poll.  TheVHF* 
UHF  listener  will  be  able  to  copy  the  ACARS  VHF  aviation  teletype 
mode  frius  GOLAY  and  POCSAG  dgrlaJ  pager  modes.  Off-the-aif 
deoodngof  DTMF,  CTCSS  (PL)  and  DCS  is  also  supported.  The  M- 
400  can  even  be  programmed  to  pass  only  the  audfo  you  want  to  heai 
based  on  CTCSS,  DCS  or  DTMF  codes  of  your  choosing.  The  M'400 
can  run  from  1 2  VDC  or  with  the  supplied  wall  adapter.  Tfie  American- 
made  Universal  M-400  Is  the  affordable  accessory  for  every  short- 
wave or  scanner  enthusiast  Only  $39-9.9S  (+$6  UPS), 


Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Orders:  800  431-3939 

♦  Info.;       614  866-4267 


FREE  CATALOG 

This  huge  100  page  cata- 
log covers  everything  for 
the  shortwave,  amateur 
and  scanner  enthusiasts. 
Request  it  todayl 
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spans  up  to  $Qven  fe^t  Rich  also  de- 
scribed the  beautiful  cotor  of  ttie  sky 
and  the  sea  and  the  pfotific  amount  of 
flying  fish  they  kept  encountering. 

One  student  asked  about  \he  most 
amusing  tfiing  that  happened  an  the  trip 
so  far.  Rich  described  how  they  had 
heard  something  tapping  and  scratch* 
ing  on  tt>e  hull  tx)ttom,  so  he  dove  into 
the  a>ld,  dark  sea  where  he  discovered 
mat  removeHd  a  giant  kelp.  White  m  tjie 
water,  he  got  hW  right  in  The  face  by  a 
flying  fish. 

Rich  spoke  at  great  length  to  my 
Kids  about  the  Importance  of  pursuing  a 
dream.  In  answer  to  the  obvious  ques- 
tion, "Why  are  you  dorng  this  again?* 
Ridi  said  that  once  a  person  has  a  goal 
or  a  dream  he  must  never  give  up  tjying 
to  aocomplish  it,  no  matter  what  obsla- 
cJes  he  has  to  overcome.  In  his  own 
case.  Rtch  received  enormous  support 
from  his  mother  who  constantly  enoour- 
Qged  him  in  this  endeavor.  The  fact  that 
he  had  to  provide  fof  ttte  drcun^stances 
of  his  physical  disabjrity  made  his  stofy 
thai  much  mofe  inspiring. 

Second  and  Third  Contacts 

We  made  contact  again  with  the 
Great  American  H  on  March  29th  and 
March  30th,  We  listened  as  Rich  de- 
scribed to  the  children  how  wonderful  it 
feels  to  be  out  at  sea  In  the  clean  fresh 
air  while  he  gazes  at  the  beautiful  ex- 
panse of  water  going  into  an  azure-col- 
ored  sky.  He  told  us  that  his  breathing 
problem  was  tremendously  improved 


tecause  of  tiie  dean  fresh  air.  On  tfie 
second  ar>d  £hird  contact  he  answered 
questions  about  the  differences  In  con- 
sifuction  between  this  boat  and  the 
Great  AmBrlcan  i  He  told  us  about  the 
division  of  labor  between  the  two  men 
and  whaC  it  was  like  to  be  one  half  of  a 
two*man  crew  on  a  voyage  of  this  dura^ 
tion.  He  told  the  children  that  every 
team  needs  a  leader  (at  sea,  the  skip- 
per) and  a  chain  of  command.  BUI  and 
Rich  decide  sail  clianges  and  strategic 
weather  routing  constantly.  When  on 
watch,  Bill  salEs  the  boat  his  way,  with 
the  proviso  that  mafor  changes/deci- 
skins  must  faJI  in  the  skipper's  lap, 

Or>e  of  the  most  in  teres  ting  discus- 
sions in  our  contact  with  Rich  toofe 
place  when  J  asked  him  to  compare  and 
contrast  whal  he  was  doing  with  the 
work  of  the  astronauts  on  board  a 
space  shuttle.  My  kids  are  very  much 
involved  with  NASA^s  5AREX  (shuttle 
amateur  radio  experiment)  program.  He 
pointed  out  many  simiiahties  tfiat  pfo- 
vided  me  with  material  for  many  fotkiw- 
up  activitJes  and  lessons  for  the  dass. 
The  children  were  the  ones  who  com- 
mented on  how  the  astronauts  and  Rich 
both  had  a  pioneering  spirit  and  were 
willing  to  take  great  risks  to  achieve 
their  goals. 

We  coukln't  make  contact  w^lh  them 
after  the  30th  because  rough  seas  re^ 
quired  that  they  both  concentrate  on 
moving  the  trimaran  forward  without 
their  attention  being  diverted.  Rich  said 
that  although  they  had  computers  set 
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Photo  B.  Left  to  right:  Mike,  Brandy,  Barbara  and  Mike  did  reptnts  and  wrote  tp 
qu&stions  to  quality  m  stay  after  sctioot  for  the  contact  with  WA IBZE 


up  with  satellite  communications  sys- 
tem, he  counted  on  ham  radio  for  his 
most  up-to-date  weather  fnformatlon 
and  found  that  the  support  of  hams 
along  the  route  was  invaluable. 

As  of  this  writing,  they  calculate  at 
least  another  week  tsefore  they  dock  m 
Boston.  We'll  all  be  watching  with 
tremendous  interest  to  see  if  they  breaK 
the  record.  Rich  has  promised  to  make 
arrangements  to  visit  our  school  and 


meet  with  the  youngsters  he  spoke  with 
on  ham  radio.  What  other  kind  of  class- 
room can  you  tfilnk  of  that  could  offer 
this  kind  of  incredible  experience  to 
young  people?  ^Q 

[Bditor's  Note:  As  we  went  to  press 
With  this  issue.  Rich  Wit  son  and  Bitf 
Biewertga  made  land  fail  m  Boston  on 
Aprii  7th.  Their  totai  time  of  69  days,  19 
flours,  44  mirjutes  is  the  new  San  Fran- 
cisco-to -Boston  record.] 
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Humbef  21  on  your  Feedba<;k  card 


Low  Power  Operation 


Mik6  Bryce  WBBVG^ 
2225  Mayflower  NW 
Massflton  OH  44646 

Wrap-Up  on  the  Controller 
Project 

This  month  we'll  wrap  up  some  of 
the  looge  erxis  i^ti  dangling  from  our 
latest  project. 

There  is  a  terminal  block,  available 
from  Mouser  Electronics  (1-800-346- 
6073:  slock  number  506-SPCV-04). 
\hBX  fits  the  PC  board  and  altows  lor 
easy  connections  between  the  array 
and  the  baitery.  Also,  the  trinvmer 
used  to  set  the  state  of  charge  is  a 
Mouse r  number  rvlE324'CP1  OH-470k. 
You  can,  of  course,  use  other  styles  of 
IrlmmerB,  bul  they  won't  Ml  the  board. 
The  trimmer  used  to  set  the  referefice 
voltage  is  a  20'tiim  trimmer,  also 
availat}le  from  Mousar  {stock  number 
594-64W102). 

If  you  can't  get  the  circuit  to  oper- 
ate, the  first  thing  to  check  is  the  refer- 
et\c&  voltage.  No  reference  voltage  or 
an  Incorrect  reference  voltage  will  pro- 
duce a  dead  controller  8y  adjust ir>g 
the  trimmer*  you  should  be  able  lo 


vary  the  voltage  around  the  set  point 
of  4  A  volts.  Check  for  +12  volts  on  the 
Input  of  the  7812.  Also,  check  for  +12 
volts  on  the  input  of  the  LM317Z.  if 
yott've  got  that,  then  the  trouble  may 
be  with  the  LM317Z-  Be  sure  you  dofit 
have  it  installed  backwards,  ft's  easy 
to  do  with  the  T092  case  style, 

It's  also  a  good  idea  to  check  for 
VCC  on  each  of  the  chips.  Remember, 
on  the  LM324,  VCC  is  on  pin  #4;  and 
on  the  4001  it's  on  pin  #14.  Also,  while 
you're  at  it.  probe  the  ground  pin.  Be- 
ing at  ground .  the  pin  sho-uid  be  zero. 
If  rx>l,  then  you  have  a  soldering  error 
on  that  chip.  You  may  also  f^ve  a  bro- 
ken trace  on  the  PC  board. 

Double-check  for  the  proper  refer- 
ence voltage  on  all  points  requiring  it 
Now.  check  (or  the  proper  function  of 
the  state-of -charge  voltage.  Adjusting 
the  470k  trimmer  shotild  vary  the  volt- 
age on  the  output  pin  of  the  op  amp.  If 
not,  then  you  have  either  a  wiring  error 
or  a  bad  section  of  an  op  amp.  If  you 
have  the  chip  in  a  socket,  swap  it  out 
with  another  one  and  retesi  the  circuit 

ChecK  to  see  if  you  have  the  re- 
quired +20  volts  on  the  gate  of  ihe 
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FET  when  the  charging  LED  is  on.  If 
not.  then  you  have  either  a  bad  4001 
or  a  problem  In  the  voltage  muitipher 
diodes.  Use  an  oscilloscope  and 
check  the  output  of  the  oscillator  It 
should  be  a  2  vort  peak  square  wave. 
Also,  both  ol  the  control  pins  on  the 
4011  must  be  k^w  when  the  chargtr^ 
LED  IS  on.  if  not,  then  work  back  to 
the  op  amp  switch.  Swapping  out  an 
IC  lo  find  a  bad  op  amp  or  gate  is  the 
best  troubleshooting  method  for  this 
section, 

if  everything  seems  fine  but  you  stfH 
can't  pass  current,  re-check  the  con- 
nections between  the  MBR1635  and 
the  power  fwlOSFET.  Notice  that  the 
MBR1635  leads  are  backwards  com- 
pared to  most  diodes.  Some  1B35s 
have  a  diode  symbol  to  show  what 
lead  is  what.  See  Rgune  1  for  a  dear- 
er view  on  how  to  connect  the 
MBR1635  and  the  power  FET 

You  can  expand  the  cun^ent  capaci- 
ty of  the  controller  by  increasing  the 
cyn'ent  capacity  of  the  blocl^ing  diode 
arrtJ  the  power  MOSFET.  An  SD51  will 
handle  up  to  45  amps  of  oirrent.  You 
can  add  more  power  MOSFETs  in  par- 
allel to  increase  current  capacity  and 
to  lower  the  overall  RDS(on)  of  the 
FET^, 

Final  Advice 

Ri5t  this  ts  by  no  means  trie  best 
circuit  in  the  wodd  and  there  will  al- 
ways t>e  room  for  iinprovemenls.  Vm 


not  totally  happy  with  the  gate  driver 
as  it  ts  not  fast  enough  to  fully  turn  off, 
causing  some  distortion.  A  better  driv- 
er circuit  would  improve  operation.  Al- 
so, I  noticed  some  of  the  harmonics 
from  the  voltage  pump  appearin^g  on 
the  gate  of  the  FET.  Adding  a  0.001 
cap  from  the  gate  to  ground  shunts 
this  stray  RF  to  ground,  but  it  also 
adds  extra  capacitance  to  the  FET 
gate,  I'm  working  on  a  voltage  pump 
using  a  small  transformer  to  totally  re- 
move any  RF  from  the  system.  Yes, 
there  are  special  high-side  driver  chips 
on  the  market,  but  they're  e?(pensive 
and  hard  to  get  right  now. 

By  breaking  the  connection  from 
the  100k  1%  resistor  and  the  20k  1% 
resistor  from  the  PC  trace  you  can  use 
remote  battery  sensing.  This  point 
woiJid  Ihen  connect  directly  to  the  t?at- 
tery  and  not  to  the  terminal  block  on 
the  PC  board.  One  more  LM324  would 
give  us  iow  battery  sensing,  too,  or 
perhaps  a  low  voltage  disconnect. 
Perhaps  on  Ihe  second  generation  V\i 
inoliide  these  features. 

I've  noticed  a  bit  of  a  bug  every 
fKiw  and  theii  m  the  oveHemperature 
stiutdown.  1  can't  place  my  finger  on  it, 
but  ft  looks  like  an  offset  problem  with 
some  LM324S.  At  very  low  battery 
voltage  the  over-temperature  shut- 
down won't!  As  the  battery's  voltage 
increases,  everything  works  as 
fanned-  I'm  working  on  the  probiem. 

The  controller  wilt  work  with  a  coin- 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP-l 
Packet  Modem 
Made  in  U.SA. 


^Simple  InstaUaiton 
*  No  External  Power 
^  Smurt  Dog^"^  Timer 
ir  Perfect  Fcir  Portable 
^Assembled  &  Tested 


•  VHF,UHF,HFa9M) 


Witetlior  you're  an  experieDced  packeteer  or  a  newcomer  wanting  to 
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MBR1635  Heavy   Wire  |n|:z44 


Heavy   Wire 
To  PC  Board 


SDG 


o 


Heavy  Wire  To 
Source   Terminal 
On  PC  Board 


Small  Wire 
To   Drive  On 
PC  Board 


Ftgum  I.  Connecting  the  M&R1635  and  the  power  I^L 


mercial  power  supply  instead  of  a  PV 
array.  Just  connect  the  power  supply 
to  Uie  PV  lemijnal  and  set  Its  vdtage 
to  16  volts.  The  supply  should  have 
cun^nt  limiting,  as  a  tow  tHttery  may 


draw  more  current  than  the  supply  can 
produce. 

I  presented  the  controller  as  a  pfo- 
iect  to  get  one's  Teet  wet  with  power 
MOSFETs.  I  hope  everyone  has 


picked  up  a  few  ideas  along  the  way. 
The  market  is  always  changing,  and 
the  power  MOSFET  fs  certainly  not 
being  left  out  Today,  the  buzzword  is 
3.3  volt  systems.  Everywhere  you 
kx?^,  you'll  see  a  new  speciaiized  chFp 
to  work  on  3.3  volts.  The  power  MOS- 
FET  of  yesteiday  required  -^TO  volts  to 
fyfty  turn  on.  Now  on  the  market  are 
the  newer  power  MOSFETs  that  you 
can  saturate  with  TTL  logic  (+S  volts). 
The  aim  is  to  have  a  fully  saturated 
gate  with  as  little  as  3.3  volts.  The  'on* 
resistance  of  the  power  MOSFET  con- 
tinues to  fall.  Ifs  now  possible  to  get 
"P"  channel  power  MOSFETs  with  an 
RDS{ON)  of  fess  than  0,05  ohm. 
They're  expensive,  about  $19  each, 
but  the  price  w^ff  continue  to  fall  as 
more  and  mom  are  made. 

Evgn  though  the  devices  are  father 
rugged  when  soldered  in  the  PC 
board,  I've  found  that  those  with  the 
lower  RDS(ON)  seem  to  be  more 
picky  about  static  drscharges  than 
FETs  wtth  a  higher  RDS(ON).  I  can't 
prove  this  theory,  bul  ail  of  the  FETs 
Tve  zapped  have  beer^  ones  with  a 
very  low  RDS(ONJ.  So,  wfien  you're 
working  with  these  devices,  take  time 
to  avoid  static  discharges.  Wear  a 
wrist  ground  strap  and  use  a  grounded 
soldering  Iron- 

Yoii  may  also  have  some  trouble  b- 
catir^g  power  MOSFETs.  it  seems 
they're  in  quite  a  demand  as  a  major 
component  in  the  anit-tock  brake  sys- 


tems used  in  toda/s  automobiles.  A 
number  of  times  Tve  ordered  IRFZ42S 
only  to  be  told  they're  out  of  stock  and 
back-ondered. 

If  you  can't  find  alt  the  parts  needed 
for  this  project,  drop  me  a  line,  1  have 
most  of  the  hard-to-gel  components  in 
stock  here.  This  Includes  the  lemiinat 
block  arxj  the  Irimmer,  as  well  as  the 
power  MOSFETs. 

Coming  Up . . . 

In  the  coming  rrtonths,  I  hope  to 
have  a  wortdng  version  of  an  ampliner 
based  on  N5NNN's  version,  f  don't 
want  to  reinvent  the  wheel,  but  there 
will  be  some  added  features  to  this  rig. 
Stay  tuned. 

Also,  Jf  you  have  built  the  llttte  Two- 
Ferfvom  two  nx^nlhs  ago,  I'U  be  show- 
rng  you  a  small  self-contained  T/R 
controiler  using  a  power  MOSFET  in* 
stead  of  the  QSK  circuit  on  the  Two- 
Fer  board.  It  win  work  in  just  about  any 
home-brew  QRP  rig.  Tin  sure  you'll 
find  It  interesting. 

Of  course,  let's  not  forget  that  th»s 
month  it's  Field  Day.  Keep  an  ear 
open  tor  me  on  40  meters  running 
home-brew  gear  this  year.  Solar-pow- 
ered, of  course,  with  battery  backup  at 
night 

Next  month  we'll  look  at  some  re- 
pains  to  the  very  poputar  Ten-Tec  Aig- 
onaul  509.  Although  it's  a  rather  old 
rig  by  today's  standards,  ifs  still  a 
QRP  workhorse. 


J 


QUALITY  THAT'S 
AFFORDABLE 

Tri-Ex  is  pteased  to  announce  the  reduction  in  price  on 
the  most  popular  models  of  quality  Tri-Ex  towers  for  the 
Amateur  radio  enthusiast.  The  overhelming  acceptance 
of  the  listed  models  has  made  it  possible  for  Tri-Ex  to 
pass  on  substantial  savings  to  our  valued  customers. 

Llvl-470  ^45  $3,658 

Was     Now 
WT-51     $1,245  $1,050 

LM-354  $1,865  $1,300 

The  11^351  ts  s^ipled  With  a  t^and  vfinch  t3ri^ 


VfSA 


TO  ORDER  CALL 
800-328^2393 


HjivKrC^d 


TECH  SUPPORT  209-651-7859 
FAX  209  651-5157 


M  towers  are  compiete  with  ngid  concrete  base  mounl  and 
rotator  mountirig  plate.  Tri-Ex  prints  and  caJculations  provided 
with  tower  are  compliant  with  1991  Unftorm  Building  Code 
(U.B.C)  Engmeering  designed  to  1991   U.B.C,  -  70  MPH 


b«3 


® 


TOWER  CORPORATION 


71 82  Rasmussen  Ave. '  Visalia,  CA  93291 
Unsurpassed  Quality  since  W54 


ANY  RIG— ANY  ANTENNA 

AUTOMATICALLY 

iMARTUNER™ 

get  frank  about  HF  antennas.  Most  hams  try  to  put 
resonant  antennas  up  for  every  band.  For  those  with  the 
room,  great!  But  for  the  rest  of  us,  iimited  to  perhaps  a 
single  long  wire  or  some  other  compromise  antenna,  the 
SGC  SMARTU^fER  is  the  ideaJ  solution.  Its  onboard  com- 
puter selects  exactly  the  right  inductance  and  capacitance 
from  more  than  one  half  million  possible  combinations. 
Then  it  remembers  the  setting  so  your  rig  will  retune  in 
10  rniHtseconds.  It's  waterproof,  too,  built  to  exacting 
■scmrnieTcia!  and  para*mi!itary  standards.  So,  even  If  your 
'  ant*?rina  h  a  rompromise.  your  signa]  doesn't  have  to  be* 


SGC  BulIdliia.l3T37  S.L  Z6ih  St,  B«II«vu«.  WA  JSdOS  USA  Fax  206-746-6384  Tel.  (206]  74fr6310 
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Edge  Of  Space  Sciences 

One  of  the  more  prolific  amateur 
radio  baiJoon  groups  can  bo  found  In 
the  Denver,  Colorado,  area.  With  over 
100  members,  the  Edge  Of  Space 
Scpences  (EOSS)  group  is  a  riortprofit 
corpomtiort  that  promotes  science  and 
education  via  amateur  radio  and  high 
altitude  balloon  expghments.  They 
provide  high  school  and  university 
students  with  an  opportunity  to  con- 
duct sGientitjc  experiments  at  "near- 
space"  altitudes  in  excess  of  20  miles 
(100.000  feet).  The  EOSS  group  pro- 
vides the  transpo nation  and  balloon 
payload  framework,  and  organizes 
the  launch  and  recovery  for  these  ex- 
periments. This  is  a  greal  opportu- 
nity for  all  participants  to  learn  how 
to  design,  launch  and  iiack  whai  is  for 
all  practrcal  purposes  a  small  space- 
craft  (actually  an  "edge  of  space" 
craft). 

Research  and  Education 
Possibilities 

Students  now  have  a  chance  to 
conduct  a  variety  of  experiments  that 
were  stmply  unavailable  or  tin  afford- 
able in  tha  past,  wher\  they  could  fly 
their  experiment  either  on  the  space 
shuttle  or  on  a  very  large  NASA  re- 
search balloon.  These  opt^ns  usually 
require  a  lot  of  lead  time  and  the  wail- 
ing list  is  long. 

Through  the  efforts  of  the  many 
members  of  EOSS,  students  now 
have  a  relativety  easy  and  inexpensive 
way  to  study  the  atmosphere,  environ- 
ment and  space, 

EOSS  has  conducted  over  11  bal- 
loon flights  since  Its  incorporation,  all 
with  extensive  student  involvement 


Ham  Television 

Gaining  from  their  flight  experience, 
they  have  developed  a  reliable  system 
that  relays  telemeiry  {altitude,  temper- 
ature, system  voltage  and  e^cperrment 
d&ta)  back  to  mission  control  through 
the  use  of  an  onboard  flight  computer 
that  sends  down  tiie  data  via.  packet 
and  CW.  They  usually  tly  an  ATV  sys- 
tem on  426.25  MH2:,  providing  a  Hve 
TV  camera  view  of  the  earth,  the  bal- 
loon and  the  experintenl  They  can  up- 
linJt  commands  to  the  payload  to  acti- 
vale  and  control  experiments*  rotate 
the  mirror  In  front  of  the  TV  camera,  or 
release  the  payload  from  the  balloon 
for  recovery. 

Their  current  system  is  called  the 
EOSS  "Shuttle"  and  is  a  reusabte 
framework  for  downlinking  ATV  and 
telemetry  (see  Figure  1  for  system  de- 
tallsjn  EOSS  has  flown  a  number  of 
flights  using  a  standard  weather  bal- 
loon. IJnforlunateiy,  these  balloons 
Durst  at  peak  altitude  and  the  paykjad 
immediately  parachutes  back.  Ah 
though  very  inexpensive,  this  type  of 
flight  usually  fasts  about  two  to  three 
hours,  and  the  time  in  near-space  Is 
limited  to  a  short  i^eood. 

To  allow  thair  package  to  float  at  al- 
titude for  exterxJed  periods  of  time,  thie 
EOSS  group  has  been  using  a  plastic 
*'2ero-pressure"  style  of  balloon.  Al- 
though more  expensive  than  a  rubber 
weather  balloon  [but  not  unatford- 
abte).  this  balloon  starts  out  at  liftoff  as 
a  targe  bag  of  plastJc  with  a  small  bub- 
ble of  helium  in  the  top  (see  Photo  A). 
It  is  fully  Inflated  at  peak  altitude  and 
vents  out  excess  helium  until  It  reach- 
es an  equHLbjiunn.  It  will  stay  at  altitude 
until  i\  loses  excess  solar  lift.  After 
sunset,  it  wiir  start  a  slow  return  to 
earth  unless  ballast  Is  dropped.  Or>e  of 
EOSS's  first  flights  using  this  type  of 
balloon  stayed  up  18  hours  and  land- 
ed over  200  miles  away.  In  Nebraska. 
around  5  a.m.l  The  dedicated  (and 


■•ir 


Photo  Ar  The  sixth  EOSS  f fight  used  a  large  zero-pressure  balioory  tocBrrya  stu- 
dent solar  ielGSCope  aloft,  it  was  dubbed  the  *Hurr^a  Teiescope.' 


iravei-weary)  chase  team  had  followed 
it  through  the  night  and  quickly  recov- 
ered  It. 

These  long-duration  flights  have 
many  possibilities.  Imagine  a  V^f  FM 
or  an  ATV  repeater  with  a  consistent 
400-iiiile  range!  Some  Of  the  more  ad- 
vanced EOSS  payfoads  have  included 
a  solar  telescope,  a  Loran  C  position 
downlink  and  a  gimballed  mirror  TV 
camera  system  lo  allow  the  ground 
crew  to  remotely  control  the  view  from 
the  payload  (downHnked  via  ATV  on 
426.25  MHz). 

Their  next  mission  will  lly  a  student 
experiment  which  will  test  differential 
GPS  (GlobaJ  Positioning  System), 


National  BailoonBpnposignn 

In  an  effort  to  bring  togetfier  mem- 
bers of  the  various  balloon  groups,  ed* 
ucators,  students  and  scientists  lo 
share  Information,  EOSS  is  sponsor- 
ing the  first  ever  National  Balloon 
Symposium,  It  will  be  hekl  at  the  Holi- 
day Inn  at  the  Denver  International 
Airport  (Denver,  Colorado)  from  Au- 
gust 20-22. 

Friday  nigh!  wilt  be  a  social  event 
for  viewing  payloads  and  launch 
videos,  and  meeting  the  other  atten- 
dees. On  Saturday  papers  will  be  pre* 
sented  by  nationally  prominent  bafloon 
experimenters,  educators,  scientists 
and  authors.  Topics  will  tr>clude  such 


Photo  &.  The  payload  for  the  ttist  EOSS  flight  carried  a  TV  camera  and  ATV  trans- 
mitter aloft.  The  flag  was  used  as  a  rudder  (packaging  by  Dave  Clingerman 
WeOALf, 
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Photo  Cr  During  the  tenth  flight,  this  payload  canted  an  experiment  designed  by 
university  students. 


areas  as  Ihe  ge/vefaf  hislofy  of  bal- 
looning, payload  construction  and  test- 
ing, flight  systems,  regulalions.  track- 
ing and  recovery,  high  altitude  physics 
and  plenty  of  tales  and  yams  atjout 
various  flight  experiences.  EOSS  will 
Sfxinsor  a  lurKiheon  at  the  Saturday 
meetirrg.  A  balloon  payload  workshop 
wflf  be  offered  on  Sunday,  as  wefl  as 
(if  the  weather  permits)  an  opportunity 
to  iaunch  and  track  an  actuai  balloon 
experiment 

For  information  about  the  sympo- 
stum,  contact  Edge  Of  Space  Sci- 
ences (EOSS)  at  376  West  Caley  Cir- 
cle, Littleton  CO  80120;  Tef:  (303) 
794^5624 

To  submf!  a  paper  for  inclusion  in 
the  proceedings  and/or  for  presenta- 
tion al  the  symposium,  please  contact 
Ann  Trudeau,  154S7  E.  Bales  Ave., 
Aurora  CO  60013;  Tel:  (303)  690- 
1669.  Any  group  that  would  iike  to 
launch  their  own  payload  on  Sunday 
from  the  symposium,  please  coordi- 
nate with  Marty  Griffin,  1647  E.  Ged- 
des  Circle  N.,  Litlteton  CO  80122;  Tel: 
{303)794-3458. 

If  you  are  interested  in  starting  up 
your  own  balloon  group  or  have  an  tn- 
tere&t  In  this  kind  of  amateur  radio  ac- 
tivity, this  should  be  a  fascinating 
event.  Thanks  to  BOSS  president. 
Jack  Crabtree  AAQP,  for  th&  above  In- 
formation. 
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figure  t  The  EOSS  ^'Shuttle*  package  consists  of  a  reusabie  framework  tor  downflnking  video  and  telemetry  from  student 
experiments.  Command  capabHity  is  included  via  a  VHF  uplink. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  "t^^ 

New  1 0  Watt 
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Transceiver 

Only  $499 

Made  in  USA 
Value  +  QuaJity 

from  over  25years 
in  ATV.„W60RG 

Snow  free  line  of  sight  DX  is  90  mHes  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  lor  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  conposite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  1 3.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjust  able  >1 0  Watt  p.e,p,  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  lor  100  Watts. 

Hot  GaAsfet  downconvertar  varicap  tunes  whote  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2.7*  aluminum  box. 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verifted  in  tie  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(816)  447-4565  Tn4aam-5:30pm  p»(, 

P,C.  ELECTRONICS 

2S22  Paxton  Lane  Arcadia  CA  91007 


Visa,  MO,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 


i.800^4-A=uHAMsJEV 

i-800-424-2688 


***  TRI  BAND  RX  !  *** 


fir<GLE  BAND  TRAKSCIFVER 

RX  410-45a  Mta  TV  Ch  S^4  Ouqjui 

OR- 
RX  on  1^  Cbz  r\  Cti  7^  Outpm 

RX  »  400  MH2  TV  Cli  1/1  Output 

AND" 
TK  42ri-450  Mhj  10  W.  A  Cluiuwl 

video  MtmJ^or  outpot  tra  TSk. 
TjTJf  "f*"  C*iiiw>rtor*  Avsilaliife 

DUALBAIVP     RX  IRANSClEVliR 

TRI  SAND   RX  TRANSCIEVER 

RX  on  spy  «r  2  AT  ^  banils  AND 
TX  4:/j  450  Mhz  10  W.  J  Cluzmd 
VM#0  Mo^nhoT  output  on  TX 


Sim]]  1 6  Front  Panel  Lnyoot 
CaiviBttars  aU  on  Rew  Pan^l 
Miy  tlpgrnde  Id  Dual  ar  Xri  RX 
Ki^  Grade  CaJkliiet 
In^ivldiul  RX  TV  OQfpntA 
Spve  Sei  A/V  J  Arks  ira  Rear 
Ma4#  In  USA  by  HAMS 


nswn'Shi 


t'H  I  kia  hrhkl  b  +  l  ■  + 


■I  ■  ■■■JPP*»"  P"-^' 


$569.95 
$659.95 
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m^  N  um  Der  Z6  on  your  hf 

Above  &  beyond 

VHF  And  Above  Operation 


a  L  Houghton  WSeiGP 
San  Di^o  Microwa\^e  GfOup 
6345  Badger  Lake  Ave. 
San  Dmgo  CA  92n9 

Microwave  Moonbounce 

Microwave  moonbounce  might  not 
be  everyone's  cup  of  tea,  at  least  not 
those  who  Itiink  microwave  communica- 
tions ts  llne-of-sight  onEy  (impfying  short 
distances  pnty).  Long-distance  cOETimu- 
nicalions  is  quite  posstbla  on  the  mi- 
crowave bands,  and  to  prove  ft  let's  go 
to  the  extreme:  moontXHjnoe.  This  path 
covers  communications  Of  over  a  haJf- 
miition-miies.  Possible?  Yes,  indeed.  As 
a  matter  of  facr  communication  was 
made  between  WA7CJ0  in  Phoenix, 
Arizona,  and  G3WDG  and  G4KGC  in 
Englarxj  on  10  GHz  riKXHibounce,  What 
follows  is  the  account  from  G3WDG 
covering  this  contact  and  some  of  the 
methods  he  used  to  make  It. 

•On  January  31.  1993,  at  2230* 
G3WDG  and  G4KGC  made  two  EME 
OSOs  on  10  GHz.  Ttiis  is  befeved  to  be 
Ihe  first  made  on  this  band  from  the  UK. 
The  Initial  QSO  was  with  WA7CJ0  in 
Phoenix,  Arizona,  at  2230.  This  was  the 
second  attempt.  Tlie  first  test  on  Jan^ 


uary  30  was  partially  successful  as 
WA7GJ0  was  heard  ai  good  ttgnal 
strength  at  G3WDG's  kication  for  a  one- 
way contact 

The  antenna  in  use  in  the  UK  was  a 
I0*foot  solid  dish  (Andrew  11  GHz  ver- 
sion) n^unted  on  an  Ei/Az  mount  orlgl- 
nafly  intended  for  sataltite  TV  use  but 
modified  for  motor  drive.  The  dish  was 
scraped  off  from  a  local  electronics 
company  where  G3WDG  used  to  work. 
During  Christmas  1992  the  foundation 
was  laid  for  the  tower  and  a  week  be- 
fore the  first  test  the  dish  v^s  put  into  its 
mount  and  the  elevation  azimuth  drive 
motors  were  also  installed. 

The  rest  of  the  equip nr^nt  consisted 
ot  a  Hughes  28  watt  TWT  amplifier. 
WA5VJB  and  KYTB  helped  in  acQuiring 
this  tube  arxi  In  refyrtis^ing  the  power 
supply.  The  TWT  was  driven  by  a 
G4DDK'004  and  a  G3WDG-001-de- 
signed  transmitting  module  tor  use  In 
the  10  GHz  system.  An  early  design 
G3WDG-004  prototype  HEMPT  preamp 
was  used  to  drive  ttie  receive  corwerter, 
and  a  G3WDG-002  10  GHz  converter 
was  used  In  the  10  GHz  converter, 
(Note:  Designations  such  as  G3WDQ- 
XXX  indicate  different  modules  that  are 


r 
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Figure  h  Bask:  BME  moonboufKe  operaUor^.  Transmit  and  receive  dish  ar}mnr7as  are  Shown  with  a  1  degree  deam  wictth.  Note:  Retiected  ^grml  is  rm/ctt  wider  on 
return  to  earth.  A  ~  the  transmit  dish's  beamwidth:  B^  the  receive  dish's  beamwidth:  C  =  the  return  bounce  to  earth. 
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We  the  peopk 


Declare 
War! 

On  Our  Uusy  Government 

Wayne  Green 


A  Guerrilfa  Handbook  For . . . 


t«|^ita* 


Wayne  is  mad  as  hell ... 
...and  he  doesn't  want  you 
to  take  it  anymore! 

Declare  War ! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wajne  Green  has  solutions. 
Clever  solutions. 

Wayne  Green's  unique  reasoning  is 
intriguing  —  even  delightful.  Whether 
you  are  horrified  by  his  proposals  or 
you  embrace  them,  it  is  impossible  to 
ignore  the  basic  lesson  he  presents:  It 
is  lime  to  bring  logic  —  not  emotions 
^ —  to  bear  on  America's  dilemmas.  His 
spin  on  America  in  the  90'$  helps  us 
to  understand  how  simple  the  seem- 
ingly complex  issues  are.  All  it  takes 
is  looking  at  them  from  an  entirely  new 
viewpoint. 

Now  available  in  one  complete  vol- 
ume. Declare  War!  is  full  of  thought 
provoking  ideas  and  solutions  to  some 
of  the  most  difficult  problems  facing 
our  country  today. 

Regular  price;  $12.95 


Special  For  73  Readers 

O,.y-$10.00 

(plus  S3  JO  shippini  &  handling) 

Order  Toil-Free: 

1  800-234-8458 


^BackPack  Solar? 

10  *an  DcscrtSiorm  fratld  is 
size  of  open  73  magazine,  weighs 
Ith^  and  del  [vers  6winA  Ihv  ]fv 
charging  or  direct  operjitrnn.  Toughs 
Solid,  w][ii  na  ^b^^  to  hreniicL  Sq 
mgged  Uncle  ^m  used  this  Iqr 
spotter  contmiifiicaticKi*^  and  poctiblc 
repeaieis  in  Ekstti  Stomi, 
Rc«dy  ic  UK.  %\m.  AiM  %5  SStH.  Info  SI 


> 


V 


AnfennasWest 

Bos  5[K)62  Pmvo  UT  84605 


Order  HaiLine 
801  373  8425 


J 


CIRCLE  340  ON  READER  SERVtCE  CARD 

Fbcktl  PowirJ 


-«<^*\ 


Hew  INC?  Oid  'pro'  vdto  wvMtfs  io  biow  m€n? 
Shone  frcsm  the  hondsHsr  e^qperiexe  of  others  each  month. 
12  eirftjng  issuer  oefy  $24  i  Mention  73  ond  raceive  tN^ee 
bonus  issus.  Start  getting  the  most  from  your  packet  sehjpJ 


POBgkWL  BufeiorL TX TBOOr 


Dish  Syal^n 

UFETIME 
WAmAHTf 


CmCL£  233  ON  READER  SERVICE  CARD 


Quality  Microwave  TV  Antennas 


WmaESS  CABLE  '  IFTS  ^  MMDS  ^  AmsMat  TV 
Ull»  High  Ostn  5(Mb(+}  -  Tuneablfl  V9  to  2.7  Glii. 

•  55-Chanr*i5l  Dish  Systijiti     S199.95 

•  3e-CnanrieJ  Dish  System     S749  95 

•  20-Chanfid  Dish  System    $t24vS5 

•  t^  AmiH,  CoAvmnfli.  CiLtmi  Tan^  AmOA 

pHNUf^TECH  aecmoNics 

PJL  Bov  B533  *  Scvttslale,  AZ  0525Z 
(ttfi2}  947-7700  ($3,00  Cfedil  ui\  p[)one  ordir*) 

ttKt«rCtfit «  Vlu  *  AmgFt^an  FrprKS  «  COD  1  •  OuauMy  Pnfti| 


CIRCLE  249  ON  READER  SEHVFCE  CARD 


AlDIO  SPECTRl  M  vNAl  VZEK 


.|..£«;^J,..'t+  J 


Svsirin  Hcijuiftiiuiiu 
NuurI  i'md  i  IX..  Stmstl  BLiLstff  ^ 


^t  It-  wnk  NmihI  t  *|Jj 


244M}  M,j^^ir  kd. 
pt>&}6iW-3472 


CIRCLE  311  ON  READER  SERVICE 


Amateur  Radio  Language  Guide 


■  Hundri^ds  ol  phms^,  e^pociaJly  for  the  ham  radio  oporaEor 

■  Vol,  1  ■  French,  Spanish,  German.  Japanese,  Polish 

•  Vol,  2  ■  Swedish,  itsFian,  Portugese,  Croatran,  Norwegian 

•  Vol,  3  -  RuSsLart^  Danish,  C/eeh,  Korean.  Hawaiian 

«  Vol-  4  <  Chines^*,  Dutch,  Frttsh,  Roman laft.  Vietnamese 

•  Vo(  S  -  Hungarian,  Arabic,  PWiprio.  Tudcish,  lndor>esian 
Send  $1Q.  pet  volume  US.,  $12  oiitS<ht  US.  ro: 

ROSE,  P.O.  BoK  796,  Mundetetn.  Ji  60050-0796 


Speak  To  The  World 


CIRCLE  134  ON  READER  SERVICE  CARD 


PAY  TV  AND  SATELLITE  DESCRAMBLING 
•  1993EDmOM* 


Includes  pfogrammjng  cable  bn*  ctiips,  ha-ch'Tii]  @-MAC,  wifeless  csbla 
(MJ^DSI  iM5Cfaniblin(r.  CiuiliEs,  Pl.yS  fixes  and  itnuCLh  mctA,  QHVf  $TS.Sa 
Ottier  Pjtif  TV  aaa  SATELLaE  IJESCHAMaUMG  wolym*t;  Volumi  1 
^3ASiCS|.  ISSSl  t991.  «nd  199?,  S3S95  Eun  CHt2Fv.-t  !ijm-of^  «y|as«, 
ECU  s.  Ktmmtlm  mA  tomm  Bt:Mivitam  BfijattlPU^LKlZZAIlD. 
tisx;gihtvcntftfaftiwi.$TS:^  A% a/Bgas m 5/^ ^^:.  SCHmiLtHg 
HEWS  mon!ti}y,  Isep  Up  wti  thf  weh  m  MMi  md  cib!e  {fesaambhing 
E^BiyttilnQ  ttiifs  nutf*  532.35/yi.  nuH  B£ST  D£*L.  (eveiything  hert)  ttw  vifles 
and  mucn  mQr«  for  only  $129.95.  Nawca^aLog  $1. 


SCRAMBLING  NEWS 

VDiUrAH  (Till  174-041.  Add  SC  ICt  £0D 


CIRCLE  36  ON  READER  SERVICE  CARD 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mabiles! 


-4DWas^^c^)fie'Rado 

•  DupEsxmg  and  luning  intoimati&n 

*  rnforinatiDn  wahout  radio 


$199 

$40 


Versatel  Communications 

Orders  1-600^56-5548  FormtO,  307-266-1700 

P,0.  Box  4012  •  Casper,  Wyoming  82604 


CIRCLE  259  ON  READER  SERVICE  CARD 


BAHERIES 

NickeE'Cadmium,  AlkaMne,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computefs, 
Elc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344TETIVARD. 
SAUK  CITY,  WI5:»83 

(608)643-3194 
FAX  608-643-4439 


CIRCLE  1 14  ON  READER  SERVICE  CARD 


TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 

source,  (tape, 
phone,  radio). 


T-2000 


numbers  on  LCD 
display,  200 
Digit  memory. 
$169  ppd.  USA 


SURVEILLANCE/- 
COUNTERSURVEILLANCE 

catalog  $5. 

EMCOM 

10  HOWARD  ST,  BITTALO,  NY  14206 

(71ft  852-3711     Made  in  U.S.A. 


Say  you  saw  it  in  731 


MIDWEST  WOOD 
PRODUCTS 


Display  your  license  and  callsign 
on  a  12  or  24  hour  solid  oak  clock. 
Letters  can  be  changed.  Both  size 
licenses  accepted,  A  great  gift  for 
that  special  ham,  or  for  yourself] 

Only  $69.95  plus  S  &  H 

Catalog  Available 

Call  Today 
616-677-3706 


Six  Year  Warranty  [ 


MasiFfCOfd 


Midwest  Wood  Products 

16141  24th  Ave 

Coopersville  Ml  49404 


CIRCLE  24  ON  HEADER  SERVICE  CARD 
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avaifabfe  for  10  GHz  cortstrudion  in  the 
UK). 

'The  output  from  the  10  GHz  convert* 
er  was  Sf>lit  Mq  two  channels.  One  was 
fed  into  GawDH's  shacks  feeding  the 
144  MHz  receive  system.  The  other  feed 
supplied  a  2-fAMz-w6e  70  dB  gain  bJOCK 
connected  to  an  Indkiating  power  meter. 
The  function  of  the  power  meter  feed 
was  to  give  visual  indication  when  the 
dish  was  correctly  aimed  al  the  moon, 

•Hie  power  meter  was  then  used  to 
read  'moon  noise/  the  increase  in  noise 
when  the  dish  antenna  is  accurately 
aimed  at  the  moon.  The  reference  noise 
is  that  which  occurs  when  the  dish  Is 
pointed  on  nothing  specific  (cold  sky  J, 
An  irtcrease  m  the  residual  noise  read- 
ing on  the  power  meter  (when  aimed  at 
the  moon)  Is  a  usable  irxJicator  that  youf 
antenna  is  in  proper  position  for  moon- 
bounce  work. 

"In  actual  operation  the  moon  noise 
measure  1.7  dB  above  cold  sky  nc^se 
al  G3WDG's  location,  wfth  a  1,25  dB 
notse  figure  preamp  being  used.  A  more 
sensitive  (lower  noise  figure]  preamp 
(0.75  dB  noise  figure)  was  not  used  at 
the  time  because  it  might  be  destroyed 
by  the  transmitting  equipment  II  was 
held  in  reserve  for  later  tests. 

"The  standanjs  for  indicating  signal 
readability  on  moonbourvce  signals  are 
the  "O'  and  M'  reports.  These  are  stan- 
dard EME  signal  reports:  'O"  signifying 
easy  cc^,  and  "M'  difficult  copy.  In  RST 
tenns,  G3WDG  copied  WA7CJ0  at  539, 
and  later  copied  SM4DHN  at  529. 
SM4DHN  would  have  been  3  dB 
stronger  if  all  stations  wefe  using  the 
same  polarisation  for  the  dish  feed  sys^ 
terns.  Note:  Both  G3W0G  and  WA7CJ0 
weie  using  linear  feeds;  SM4DHN  was 
irsmg  circular  polarization. 

*Si9r\al  reporting  is  done  with  'C7  and 


VC  reports  In  CW;  Ihese  are  the  star^ 
dard  EME  signal  reports  used.  I  pre- 
sume they  use  them  because  they  are 
quick  and  easy  to  identify  what  is  going 
on  in  a  very  fast  action.  When  10  GHz 
signals  bounce  off  the  moon  they  have 
a  rough  note  similar  to  rain  scatter,  biil 
not  as  rough.  This  is  a  CW  signal  with 
ail  the  dots  and  dashes  there,  but  with  a 
rough  note. 

"Ifs  kind  of  hard  to  explain  this  foygh 
note,  tt  is  Fio!  pure  CW  as  you  hear  on 
km  frequency  bands  but,  as  I  refer  to  it 
a  sort  of  a  *CUSH'  sound.  If  you  slur  the 
word  'CUSH'  the  resulting  noise  resem- 
bles the  returned  CW  note,  with  a  short 
■CUSH'  being  a  "DOT"  and  a  long 
■CUSH^  being  a  dash. 

'Back  to  the  power  meter  and  the 
tracking  part  of  the  system.  The  moon 
noise  tracking  method  was  recommend- 
ed by  WASVJB  and  KY7B  and  It  worked 
extremely  welL  With  this  system  in 
place  it  was  very  easy  to  keep  the  dish 
exactly  on  tlie  proper  heading,  despite 
the  very  narrow  antenna  be  am  width 
(about  0.7  degree).  A  sighting  teiescope 
had  also  been  fitted  to  the  dish  mount 
but,  as  always  happens  in  the  UK,  it 
was  100%  cloudy  on  the  30th  arxJ  31st. 
The  dish  position  irtg  had  to  be  updated 
by  reading  moon  noise  on  the  power 
meter  a!  least  every  minute  to  keep  the 
dish  In  proper  orientation,  pointing  at  the 
moon, 

"An  altemative  to  checking  dish  aim- 
ing and  system  receive  operation  is  to 
check  sun  noise.  You  guessed  it!  Coki 
sKy  notse  is  when  ^he  dish  is  pointing  at 
nothing  in  particular.  Sun  noise  is  of 
course  much  larger  than  moon  noise 
and  whichever  you  use,  both  work  well. 
The  reports  Irom  the  UK  indicate  that 
with  the  sun  al  a  very  low  sun  positon 
they  were  able  to  get  3  dB  sun  no^e 


witi  the  sun  shining  through  a  hedge." 

Concerning  the  use  of  smailer  dish- 
es. Charlie  G3WDG  states  that  both 
WA7CJ0  and  SM4DHN  should  be  re- 
cefvable  on  dishes  smaller  than  his  10- 
footer.  His  cakxjiations  show  that  read- 
able signals  should  be  obtained  with 
dishes  as  small  i  ,2  meters  {thaf s  four 
feet  in  diameter),  with  a  very  good  tow- 
noise  preamp,  of  course.  Charlie  stales 
that  both  WA7CJO  and  SM4DHN  have 
quite  good  equipment:  WA7CJO  has  e 
5  meter  dish  and  350  watt  output,  and 
SM4DHN  uses  a  6  meter  dish  and  70 
watts  ol  power  on  10  GHz. 

Another  intefesting  feature  with 
moonbounce  is  that  you  do  not  need 
ano^r  station  to  tie  there  to  determine 
it  you  can  successfully  tXHjnce  stgnals 
off  tne  moon.  Thts  can  be  vertfied  by 
your  own  station.  You  transmit  towards 
the  moon  and  a  few  seconds  later  you 
should  be  able  to  hear  your  "echo"  re- 
flected back  at  you.  Due  to  Doppler 
shift,  the  return  frequency  is  not  the 
same  as  yo^jr  transmitted  frequency,  but 
is  shifted  higher  In  frequency-  In  this  test 
from  G3WDG  he  received  the  echo  14 
\^Hz  shifted  in  frequency.  The  signal  was 
weak  yel  had  quite  consistent  echoes, 
loud  enough  to  have  worked  if  it  had 
been  another  station. 

This  should  get  ymi  spumed  up  info 
thinking  about  EIV1E  contacts  on  mi- 
crowave. Contacts  of  this  sort  are  not 
limited  to  10  GHz,  but  rather  any  band 
between  VHF  and  microwave  are  possi- 
bte.  The  equipment  required  is  kind  of 
specialized,  but  with  a  little  scrounging 
you  can  put  It  together,  if  you  put  your 
mind  to  It. 

EME  IAoonl>ounce  Progiram 

Path  loss  considerations  need  to  be 
laken  into  ao^iint.  TM  formulas  are  a 


Itile  bit  tntfmldating,  but  there  me  many 
different  computer  programs  available 
that  will  do  the  caiculalions  for  you.  All 
you  havo  to  do  is  answer  the  questions 
prompted  by  the  program  and  it  will  give 
you  t^te  needed  approximations.  I  have 
a  simple  program  thai  is  good  for  l}egin- 
ners  rn  this  area  as  it  allows  you  to  play 
around  with  the  different  parameters  to 
find  out  just  what  is  needed  to  simulate 
moonbounce  operation.  A  negative 
number  indicates  signals  under  the 
noise  floor,  and  positive  numbers  indi- 
cate signals  atxive  the  nojse  floor.  The 
more  positive,  the  better  the  chance  of 
making  the  system  work. 

The  program  asks  for  simple  data 
like  the  noise  Tgure  of  your  receive  sys- 
tem (1^5  dB).  receiver  bandwidth  {50O 
Htl  frequency  in  MHz  (10366  MHz], 
Antenna  1  gain  (10-foot  dish  =  45  dB 
gain,  entered  as  0.45),  Antenna  2  gain 
{20  foot  =  57  dB  gain,  entered  as  0.57) j 
and  transmit  power  In  watts  (enter  23W, 
then  let  the  program  go).  At  the  end  you 
can  select  any  one  of  the  data  points 
entered  to  re-calculate  for  custom  de* 
signing.  {It  this  sample  data  looks  famil- 
iar It's  because  it's  from  the  contact  de- 
scribed atxjve.)  You  can  not  only  calcu- 
late its  effects,  but  custom  taiksr  the  pro^ 
gram  for  your  special  needs  at  other  fm* 
quencles  and  station  configurations  as 
well. 

This  program  Is  not  new  for  m^^Efs 
something  that  I  picked  up  in  the  early 
days  of  CPM  and  I  lound  ft  on  my  old  di* 
nosauf  computer  (a  Kaypro  CPM  ma- 
chine from  the  early  *80s).  I  take  no 
credit  for  it  and  do  rrat  krraw  the  identity 
of  the  author  or  group  who  generated  it. 
Tm  just  passing  it  along  tor  your  use.  I 
tiave  run  this  program  on  both  CPM  and 
IBM  fomoats,  using  BASIC.  This  shoukiJ 

Continued  on  page  77 


EME  PROGRAM 

too  R£M  THIS  PROGRAM  CALCULATES  S/N  HATIQ  OF  THE  FME  SIGNAL 

590  IF  Nc20  THEN  GOTO  620 

110  REM  GIVEN  THE  EQ  DATA  FOR  AVG  EARTH  MOON  DISTANCE 

600  T=N ;  NS^.'^K" 

120  REM  AT  PERIGEEE  SIGNALS  Wll  1  BE  1  DB  STRONGER 

610  GOTO  &40 

130  REM  AT  APOGEE  1  DB  WEAKER 

620T=290'(EXP(5303'N)-1) :  N^^^-DB- 

160  REM  NOTE  THAT  THE  REG  SENS  MAY  BE  GrVEN  AS  ETTHER                                  ' 

630  REM  CALCULATE  RECEIVER  NOISE  POWER 

170  REM  NOISE  FIGURE  (NUMBER,  ^  20)  OR  NOISE  TEMPERATURE 

640R=~2^8.6+4.3422'LOGtT)+4,3422-LOG<B) 

ISO  REM  OR  ANT  GAIN  (ENTER  AS  GAIN/100).  (IE.  90B  ^.09) 

650  REM  CALCULATION  OF  PATH  LOSS 

260  REM  Gh  I  INPUT  DATA 

660  L=-271+^.684399*LOGfl296/F) 

270  GOSUB  350                                                                                                                          ' 

670  REM  CALCULATION  OF  SIGNAL  TO  NOISE  RATIO 

280  GOSUB  370 

630  B-Gl+G2-r4.3422-LI>G(P)+L-R 

290  GOSUB  390 

e90S=tNT(S*10K10 

300GOSUe4lO 

700  REM  PRINT  OUT  RESULTS 

310  GOSUB  430 

710PRI^^■ 

320  GOSUB  450 

720  PRINT  'CODE    PARAMETER       CURRENT  VALUE* 

330  GOSUB  4B0 

730  PRfNT 

340  REM  SUBROUTINES  TO  GET  INPUT  DATA 

740  PRINT  "1       NOISE  TEMP/RG     ';N;NS                                       i 

350  INPUT  'SYSTEM  NOISE  TEMP  OR  NQfSE  FIGURE  ^N 

750  PRINT  '2       BANDWIDTH          'iB:"  HZ" 

360  RETURN 

760  PRtNT  -3       FREQUENCY          "iFfMHr 

370  INPUT  'RX  BANDWIDTH  (H^             ';B 

770PRINT"4       ANTENNA  1          ■;A1;;A^S 

380  RETURN 

780  PRINT  '5       AN  1  tNNA  2          *;A2;-A2$ 

390  INPUT  'FREQUENCY     (MHZ)            •;F 

790  PRiNT  -6      TX  POWER           ^'S'-PfT 

400  RETURN 

800  PRINT 

410  INPUT  'ANT  1  DIA  (h  1 )  OR  GAIN  (DB)  ^01 

810  PRiNT  "SIGNAL  TO  NOISE  RATIO  "^^DB" 

420  RETURN 

820  PRINT 

430  INPUT  -ANT  2  DIA  (FT)  OR  GAIN  (.DB)  ■;D2 

830  REM  GE 1  FURTKER  INSTRUCTIONS 

440  HL 1  URN 

840  PRINT  -NEW  PARAM  (1  TO  6).  RE  RUN  (R)  OR  QUIT  (O)*: 

450  INPUT  "TX  POWER  (W)                   ';? 

850  iNPUT  AS 

460  RETURN 

860  PRINT 

470  REM  AN  1 ENNA  CALCULATIONS 

870  IF  AS='Cr  THEN  S 1  UP 

480D-D1    :  GOSUB  530 

880  IFAS^'R"  THEN  270 

490G1=G:A1$=DS:A1=A 

890  IF  A$^"r'  THEN  GOSUB  350 

500  D^Dg  I  GOSUB  530 

9O0  IF  A$="2"  THEN  GOSUB  370 

510G2^G;  A2S^DS;A2^A 

91 0  IF  A$=^3™  THEN  GOSUB  390 

S20  GOTO  590 

920  IF  AS=-4'  THEN  GOSUB  410 

530  tF  Del  THEN  GOTO  560 

930  IF  AS='5" THEN  GOSUB  430                                                            , 

540  DS=>  1    :  G=(4.3422TOG(5.094-D*D'PF})*60 

&40  IF  AS^-r  THEN  GOSUB  450 

550  GOTO  570 

950  GOTO  4Q0 

560  DS="DB-  :  G=100*O  :  A=G 

960  END 

570  RETURN 

970  RUN 

580  REM  CONVERT  NOISE  FIGURE  TO  NOISE  TEMPERATURE 
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"The  beginner^s  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  h  packed  full  of 
informaiion  lo  help  you  get  more  ftin 
out  of  amateur  i^dio,  Basic  ''how-to*'  articles 
will  gel  yoti  up  and  running  on  packet,  ATV,  RTTY^ 
DXing.  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby,  Yoti'tl  get  equipmcm  reviews  geared  toward  the 
newcomer.  Well  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  leach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  You  11  firni  it  all,  and  more*  in  the  pages  oi  Radio  Fun. 

Don't  wait  another  minute.  Subscribe  today  for  only  $12.97  for  one 
year.  That's  12  issues  of  the  only  ham  radio  magazine  that  is  geared 
especially  for  the  newcomer,  or  any  ham  who  wants  to  get  more  fun  and 
excitement  out  of  amateur  radio — Radio  Fun  \ 


12  issues  for  only  $12.97 


I    I — jTT'T'CI  -    1  •     12  issues  of /{flrfjofiin    I 

l_J  I  lio !  Sign  me  up  right  now!         for $12.97. 
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number  24  on  your  Feedback  card 


^^p  ^^  Number  24  on  your  Feedbai 

73  INTERNATIONAL 


Amie  Jo/iJ7Son  N1BAC 
43  Oid  Homestead  Hwy. 
N.  Swanzay  NH0343t 

Notes  from  FN42 

/  ftad  a  great  thritf  on  March  21  f  t 
had  a  ct^ance  to  ehat  with  RicK  Chief 
Op.  for  BYlQH  and  Hambassadar  to 
China,  for  about  half  an  hour  on  20  me- 
ters. Too  bad  the  conditions  were  poor 
a!  the  time,  but  there  is  always  anothsf 
day, 

U$  that  time  of  year  again  for  FieM 
Day  t  ptan  io  tx  activety  involved  with 
ttie  KDIGJ  effort  in  Keene^  New 
Hampshire,  t  won't  make  it  to  Cotorado 
for  Field  Day  this  year  due  to  my  teach- 
ing schedule  for  the  summer 

Another  story  about  hams.  Silent 
Keys,  and  Field  Day  comes  in  a  fetter 
from  P.J.  and  Ken  Opfer,  W&0MAL 
and  WA0TOJ,  friends  from  Gunnison, 
Cotorado.  P.J.  relates  a  story  at:iQut  go- 
ing to  Fred  and  Frnn  Palmblad's  house 
in  Cotorado  Springs  to  take  down  a  ^ 
beam  antenna^  Fred  W0CYM  became 
a  Silent  Key  and  Fran  said  that  the 
beam  antenna  should  be  put  up  on  a 
hilt  somewhere  where  people  could 
see  it.  The  Gunnison  Valley  ARC  fett 
that  the  beam  should  be  put  fo  use  to 
honor  Fred.  Tftey  plan  to  use  it  during 


their  Field  l^y  acfMHes.  tJsten  for  tfm 
tr^anderon  the  air  as  W0GYV. 

Have  a  great  month  and  GET  tN* 
VOLVEDl  73,  Amie,  N1BAC. 

Roundup 

Angullla  Letter  and  Anguilta  ARC 
Newsletter  from  John  Rouse 
KA3DBN/VP2&BN:  The  newly  elected 
oWicers  of  the  Angullla  Armteur  Radio 
Society  (AARS)  are;  Dave  Mann 
VP2EHF,  President;  Oofothea  Mann 
VP2EE.  Secretary/Treasurer:  Larry 
Stolt  VP2EL,  Government  Liaison  and 

Trustee  for  VPaEQA^P2EA;  LOU  Bafd- 

field  VP2EB,  Librarian;  John  Rouse 

KA3OBNA/P2E0N.  Overseas  Liaison 
and  Awards  Manager.  OXers  who  oper- 
ale  from  VP2E  are  encouraged  to  join 
AARS.  For  information  contact 
KA3DBN  at  hts  Callback  address. 

Generous  donations  from  Angus 
Chassels  (SWL)  and  Fritz  VP2EY 
brought  the  cash  needed  to  puxhase  a 
WACOM  duplexer  For  ihe  2  rneier  re- 
pealer By  the  trme  you  read  thfs  it 
shoirld  be  installed  at  the  police  com- 
munications facifity  with  the  "Super 
Station  Master^  located  at  the  top  of 
the  7 5 -foot  tower.  Try  it  on  144.S90 
in/145.490  out  (+600).  A  packet  TNC 
set  to  Ihe  network  mode  and  opemting 


on  145.010  MHz  will  operate  at  the 
same  location  providing  istand-wide 
connect  capability  for  the  VP2EA 
PBES. 

Jack  Henry  HBXQ  has  donated  a 
tunrvkey  6  meter  beacon  to  the  AABS. 
Through  trie  good  graces  of  Terry  Bax- 
ter N6CW/VP2ECW,  Jack  provided  a 
modified  Motorola  radio  with  controller 
to  give  the  world  a  Northern  Caribbean 
area  propagation  beacon  on  50.011 
MHz.  The  t>eacon  output  is  50  watts; 
its  callsign  is  VP2EA.  [John  Rouse 
KA3DBN,  2703  Bartlett  Lane,  Bowie 
MD  20715  USA} 

Chatham  Island  Downtoaded  from 
packet:  A  group  of  nine  radio  amaleura 
planned  to  be  at  the  Chatham  Islands 
from  March  1  to  March  9,  1993.  They 
l>]anned  to  operate  under  the  callsign 
of  ZL7AA.  QSL  Information  is  ZL7AA, 
c/o  P.O.  Box  54,  Hastings,  New 
Zealand,  or  second  choice,  c/o  ZL2AL 
at  the  Caflbook  addre^.  Those  who 
wish  to  QSL  direct  please  send  a  self- 
addressed  e^iveiope  with  sufficient 
postage  for  return  posting,  otherwise 
all  QSLs  will  be  via  the  QSL  bureaus  in 
the  respective  countries,  [information 
forwarded  by  ZL2AMV  &  ZL- 
BQK.^4Q.NZLOC  from  details  suppfied 
by  convener  of  the  DX  Group  ZL2ARF, 
John  Lane.] 

Finnish  Net/USA  Downtoaded  from 
pac^ef.  The  Suomi  [Finnish)  Net  meets 
on  approxrmalely  7234  kHz,  Monday, 
Wednesday,  Friday*  and  Saturday  at 


t0:30  a.m.  EST,  We  w^teome  any 
Finnish-speaking  hams  to  join  us  even 
if  they  don't  have  good  linguistic  abili- 
ties. Ifs  lots  of  tun.  and  I'm  sure  you 
wfJI  enjoy  IL  73  Irom  Willie  W8YNY, 
Crystal  Fails,  Michigan. 

Honduras  Downloaded  from  pa(^et 
from  Jorge  Escotto  HRZIAE  @  W0XK: 
If  you  have  had  contacts  from  Hfl  sta- 
tions without  an  answer,  please  send 
us  your  package  certificate  with  ihe 
QSLs  unanswered.  Add  an  envelope 
for  each  one  and  do  not  torget  the  mafl 
cost.  Send  to:  LI.R.E.H.  Bureau,  P.O. 
Box  73-73,  San  Pedro  Sula,  Hor^duras, 
C.A.  Our  bureau  will  contact  those  peo- 
ple and  help  them  answer.  If  yo^  have 
already  sent  IPCs  or  postage  stamps, 
please  advise  us  also.  Many  thanks 
from  the  Union  de  Radioaticionados 
Experimentadores  de  Honduras 
(UREH), 

Japan  From  the  JARL  Newsletter: 
According  to  the  lARU  calendar,  the 
Chinese  Taipei  Amateur  Rac^o  League 
(CTAHL)  joine<i  the  lARU  as  its  1 26th 
member  as  a  result  of  voting  by  all 
lARU  member  societies. 

CTARL  was  founded  in  1991.  and 
tfie  numl>er  ol  its  registered  members 
at  The  lime  of  application  was  79.  Mr. 
Tim  Cheng  BV2A/BV2S  has  been 
named  president,  and  Mr,  Jannes  Fang 
BV2B0  director  of  its  Secretariat.  All 
correspondence  may  be  addressed  to 
CTARL^  PC  Box  93,  Taipei,  Taiwan. 

Several  dates  to  place  on  your  cai- 
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Why  buy  a  TNC? 

PC  HF  FAX + PC  m  $179.00 


SPECIAL  COMBINATION  OFFER 


For  a  lirnited  ume.  if  you  order  PC  HF  FAX  S99  (see  our 
othNBr  ad  in  thts  tssue).  you  can;  add  our  new  and  improved 
PC  SWL  3.C  iOJ  &80  00  tntMacl  of  our  regular  iow  price  of 

599  00  

PC  SWL  cofit^ns  the  Kafrfwa"-?  software  '^stfuctcr^s 
and  tj'equency  ^^s^s  neeaeo  tc  aii^cw  j^ou  tc  recede  a  vas: 
variety  ot  digital  broadcasts  transrrKttad  over  sjiortwave 
radfO  AH  you  new!  is  any  IBM  PC  or  COrrvfOlSUe  computer 
and  an  SSB  shortwave  receiver  The  product  consrst?  dt 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutoriil  Reference  Manual 
World  wid«  Utility  Fr^uency  U£t 
Tijtoriaii  Audio  Cafetette  with  Samp]«« 
PC  SWL  aoto^stcai^  deoodes  Mofse  code     RTTY, 
AMTOR  SrrOfl,  NAVTEX  and  ASCII 

PC  SWL  lets   you  tur^  ii^  pn  world  press  sefvces 
rT>eteoraiogtca>  C^^'oadcasts.  ham  radio  opefators.  coastaE 
shore  stations,  aviatiofi  taiex  and  much  nnofe  digitaf  actrofl 
an  the  shortwavye  hands  Why  pay  For  another  e>i:pen3ive 
hox  when  a  simpfe  interface  and  your  PC  can  do  the  job? 
ADVANCED  FEATURES: 
Tuning  OsdUdsoOpe 
Digiiaa  Waw«lomi  Pdeeemationa 
Auto  Gafetxasio'i  dfltA  Cocte  BecogfitJOi^ 
ConHinuOuSJy  Ti^)abk&  Filter  Frequencies 
VarialTie  Shift 

M|ustaty«  CW  Fifter  Sefisinviiv 
Unattended  Capture  and  Printing 
Integrated  Tejtt  Editor 
Integrated  log  and  Database 
Shei!  to  DOS  appkication^ 
Seamless  integiiadctn  wrth  PC  HF  Facsmiie 
CxIl  or  write  tof  our  oornplete  catalog  of  products. 
Visa  &  MastefCvrd  wetcome. 


Software  Systems  Consulting 

61 5  S.  El  Camino  Raal ,  San  Clemefite,  CA  92672 
Tel:(714}498-5784  Fax:(714)498-0568 
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Personal  Autopatch 


Make  and  receive 
telephone  callsj 
from  yoyr  mobile  or 
HT  with  your  own 
personal  autopatch. 
Connect  to  phone 
line  and  Iransceiver 
microphone.  PTT, 
and  speaker  jacks, 

NEWf  Now  with  memory  backup. 


•  Full  duplex  or  simplex  i*if  h  courtfsi-  beeps. 

•  Programmable  UkuJ  and  \nn^  distance  codes* 

•  Automat  it  CW  identification* 

•  Micropn^cessor  tcmlrollud  limfoiit  protect  ion  J 

•  CantroJiC'd  b>  VOX  or  carrier  dettTt* 

•  Regenerated  DTMF  or  pulsw?  dialioji. 

•  Separate  evtemsil  remote  control  oulptJt. 

•  13"H\4.6"  WxS*05"D  shielded  metal  cabinet. 

Personal  Atitopatch  SDP  600. ,  $249,93 
l2VoU  power  adapter,,,- , 11-93 

Shipping  and  handling  %5  in  LIS.  S3 5  foreign, 

30  d^i  niunei  biH'k  ituantnlee. 


Wdai  wjirrmnljr. 


VB* 


j'tflni-  7'>.*  Canning  l*k«  j  ■  Victiir.  NT  14564 
(716)  924-0422  •  Fax  JtM)  924-4555 
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^(vi^r  are  May  30th.  the  35th  General 
Assembly;  August  20-22,  1 993  Anna- 
te Ltr  Radio  Festival;  and  October  3t, 
All-Japan  AROF  Championship. 

The  JARL  received  a  Fax  rrom  the 
Chinese  Radio  Sports  Association 
(CRSA^  saying:  X)pening  of  im^ivKlual 
amateur  radio  stations  has  been  per- 
mjtted  and  the  first  such  stations  are  to 
operate  from  10  o'clock,  the  morning  of 
December  22.  1992,  The  prefixes  of 
their  calJsigns  are  BA,  BD,  and  BG." 
The  stations  wiil  be  set  up  and  operat- 
ed by  none  other  ttian  indrvidua!  ama- 
teur ra(fH>  devotees  and  used  solely  for 
setf-traming,  m^itual  communication, 
aAd  lechnotogical  studies.  Those  desir- 
ing lo  set  up  a  station  must  obtain  per- 
mission from  a  nearby  Radio  Station 
Control  Committee.  Additionafly,  they 
must  obtain  a  radio  station  license  be- 
fore adyaJly  putting  tt^  station  to  use. 

Mongolia  Leti&r  from  T.  Naran- 
baatar  JT1&V:  Greetings  lo  you  from 
Mongolia  from  the  president  of  "De- 
scendants of  ChJnggis  Khan"  Interna- 
tional Radio  Club.  The  ciub  was  set  up 
In  November  1992  to  immortalize  t!)e 
memory  of  Chiiiggis  Khan  (king)  and 
\\\%  successors  during  the  htongolian 
Empire*  Anyone  can  join  our  club.  The 
club  callsign  Is  JT1V.  We  are  pleased 
to  sponsor  several  awards:  Chinggjs's 
Chronicle;  Ugedei's  Ch^onk^Ee;  Hubltai's 
Chronicle.  Fof  further  information,  ei- 
thef  for  membership  or  the  awards, 
please  contact  us:  Descendants  of 


Chinggis  Khan  fnternationaJ  Radio 
Ctub,  P.O.  Sox  106.  Ulaanbaalar  51. 
fvlongolia,  Central  Asia;  Telephone:  32- 
84-02,  56-0-32;  TLXl  792S4  BUFAJWI 
MH;  Fax:  976-1-310060. 

Mozambique  Downfoaded  from 
packet  from  ZSSS  ©  K2FPH:  As  of 
March  7,  1993,  new  caltsigns  came  in* 
to  use  in  Mozambique  and  rjow  con- 
form to  the  ITU  standard.  John,  ex- 
C9RJJ,  now-C91J,  reports  the  new 
callsigns  recently  assigned:  C91-C96 
will  be  the  nomial  calls  with  C97,  98, 
af>d  90  for  possible  special  events.  It 
was  proposed  that  C99  be  used  as  a 
sort  of  Novice  caJi  (VHF  privileges  on- 
ly}. Jt  is  stJII  not  clear,  but  provision  will 
be  made  for  visitor  operators  and  they 
probably  will  be  authorized  to  sign  ^91. 
John  also  reports  that  the  Department 
<d  Telecommunlcatior^  in  Mozambique 
is  sympathetk^  towards  amateur  radio 
and  is  very  cooperative.  Radio  classes 
have  started  recently  and  there  are 
seven  enthusiastic  participants.  73  de 
Joe  ZS5S,  Sysop  Apiink  S.  Africa. 

Russia  Downloaded  irom  packet, 
NTBX  and  WB2C^Y:  Russia  is  oonskl- 
eiing  new  gultJetines  for  visrting  loreign 
amateurs.  Under  consideration  are:  1) 
RV7  callsign  series  to  be  assigned  to 
foreigners;  2)  Exams  to  be  passed;  3) 
New  paperwork,  application  with  re- 
quest from  a  Russian  sponsor;  4J 
Some  sort  of  fee  will  be  insUluted,  In 
hard  cufiency.  for  the  license.  All  this  is 


In  the  process  of  development  and 
nothing  is  firm  at  this  time.  f1i  1;y  to  find 
out  more  and  pass  it  on,  73,  Ed  NT2X, 

R  uss  f  ayukra  ine/Lithuan  ia/Bu  Ig  a  r  la 
Dawnfoaded  tmm  pack&t:  JYie  populari- 
ty of  communications  with  the  ex-re- 
pubfics  of  the  fomier  USSR  has  prompt- 
ed this  list  of  packet  bullae  tin  boards: 
UZ3AX0.flMGU.ftUS.Eu,  Moscow 
State  Univ,;  RS3A.#r^SK.RUS.EU, 
Kremlin,  Moscow;  RK3KR#MSK.RUS. 
EU,  Moscow:  UA6LU.RUS.EU.  Rostow; 
UA6LQ.RUS.EU,Rostow;UZ9CWW.RU 
S.EU,  Ekaterinoburg  (Sverdlovsk); 
UZ90WD,RUS,EU.  Novosibrrsk  Tech. 
Univ.;  UT4UX,UKR.EU,  Kiev:  UB51-MJ. 
UKR.EU,  Kharkow;  U5WRUKR,EU; 
LY2WR.LIT.EU,  Vilnius;  L22XA,BUL. 
£U.  Sophia.  Many  thanks  to  KA2JXI 
and  UA3CR-  It  you  know  of  other  S8Ss 
in  Ihe  former  USSR,  please  pass  ttieni 
on  to  Dick  N1MDZ  @  K1RQG.ME.USA. 
UA. 

Swluertand  From  the  tnterrtational 
Telecommunication  Union  (fTU)  Press 
Release:  Three  new  members  have 
joined  the  fTU  since  the  beginning  of 
me  year  Georgia,  7  January;  Sk]vakia, 
23  Febnjary:  Kazaktistan,  23  Februarys. 
As  of  23  Febmary,  them  are  176  mem- 
bers of  the  mj. 

BRAZIL 

Carfos  Vianna  Carneiro  PYiCC 
Afonso  Pena,  49/701 
S027W240  Rio  de  Jan&ffO 
Bra^t 


Weill  We  are  having  troubles  beliv- 
ering  DX  QSLs  to  the  lARU  Bureaus 
and  we  hope  you'll  accept  our  reasons, 
giving  us  credit  for  trying,  for  we  are  all 
rowing  in  the  same  boat 

Since  1934,  when  LABRE,  the 
Brazilian  Radio  Amateur  t^ague,  was 
formed,  we  have  had  a  separate 
branch  in  each  of  our  28  states,  with 
the  LftBRE  managing  the  QSL  Bureau. 
But,  kittle  by  little,  the  expenses  have 
been  making  it  impossible  \o  be  man- 
aged by  LABRE  alone.  LABRE's 
statutes  were  modified  in  June  1992  to 
pass  the  responsibility  for  delivery  of 
QSLs  to  each  of  the  branch  organiza* 
tions,  a  sudden  nightmare  for  almost  all 
of  them.  Because  of  the  Increased  ex- 
pense, each  branch  was  certainly  not 
ready  to  face  this  problem. 

We  a/e  having  no  pmbtem  receiving 
DX  or  Brazilian  QSLs;  it  is  the  return 
that  we  afe  having  problems  with. 
We're  working  hard  to  find  our  way  out 
and  I'm  sure  we  will,  but  please  be 
patienL 

ISRAEL 

Ron  Gang  4XtMK 

Ki^utzUrim 

D.  Nagev  85530 

Israel 

Seventy  Centimetres  Under  the 
Gun  On  January  I2th,  4X6ZH,  the 
lARC  repeater  coordinatof.  dropped  a 
bomb  she  It  on  the  weekly  I  ARC  net. 
tsaac  stated  thai  far-reaching  changes 


The  ears 

have  it! 


VVThe  R8  is  like  a  breath  of  fresh  air,  with  its 

groundHip  engtoeeiing  and  Mp\(>4m  digital 

control  from  flie  front  panel.  I  am  veiy  pleased 

to  see  a  quality  HF  receiver  of  AmeiicaD 

mannfiactiire  that  should  wcces^ully 

compete  on  the  worid  maritet  y  y 

Bill  Clarke 
73  Amatew  Radio  Today 
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When  we  introduced  the  Amencan-made  R8  Worldband 
Communications  Recaivar,  we  Knew  it  would  be  judged  by  some  very 
discerning  ears,  experts  accustomed  to  the  finest  in  short-wave  listening 
equipment  from  around  the  worid.  After  listening  to  the  worid  on  the 
Drake  R8  loud  and  ctear,  they  have 
delivered  a  decisive  verdict. 

They  appreciated  the  R8's 
sensftfvity,  clarity,  simplicity,  and  all- 
around  versatility  so  much  that  many 
of  them  declared  the  R8  simply  the 
best  of  its  class.  High  praise,  indeed, 
from  very  well-traveled  ears. 

But  why  take  the  word  of  mere 

R.L  Drake  Company 
P.O.  60x3006 
Miamisburg,  OH  45343 
USA 


experts?  Put  the  Drake  R8  to  the  test  yours^  with  a  15-day  money- 
back  trial  period  on  factory  direct  purchases,  and  let  your  ears  be  the 
judge,  if  youVe  not  impressed  by  Drake's  quafrty,  performance  and  ease 
of  operation,  all  in  a  receiver  costing  less  than  $1,000,00,  return  the  R8 

Receiver  wtthin  15  days,  and  well 
refund  your  money  in  fuH,  less  our 
original  shipping  charge.  To  order 
your  R8  factory  direct,  for  more 
information,  or  for  the  dealer  nearest 
you,  ca[l  1-800^723-4639  today. 
WeVe  confident  that  once  you Ve 
listened  to  the  R8,  your  ears  will 
hear  of  nothing  else. 


In  touch  with  the  world. 
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in  the  offing  tor  our  430-440  MHz 
band  (presently  usect  on  a  shared  ba- 
sis, wittT  amateur  transmissions  being 
on  3  secoi^cfary  non-mteitering  basis)^ 
iHe  said  that  we  amateurs  are  in  a 
STATE  OF  EMERGENCY  insofar  as  2 
megahertz  of  the  band  are  to  be  gW^n 
away  to  the  major  two-way  com  muni* 
cations  company  in  Israel  for  cOfT¥ner- 
cjal  use,  AHhDugh  Ihere  had  been 
some  vague  rumors  in  the  past,  noth- 
ing had  been  stated  publicly  about  the 
possibility  of  beirtg  dispossessed  of 
some  of  our  prime  spectrum. 

AHtiough  sti»l  urKJer-used,  wfth  2  me- 
tres fuity  occupied  and  all  tlie  Phase  3 
arid  MIcrosal  satellite  activity  utilizing 
70  centimetres  for  up  and  downlinks, 
430  MHz  is  prime  real  estate  lor  near- 
future  amateur  activities,  a  very  impor- 
tanl  part  ol  our  specUum. 

Then,  just  over  a  week  later,  the 
January  I  ABC  HaGAL  Magaime  ap- 
peared In  our  mailboxes.  The  pub- 
lished minutes  of  the  September  13th 
(!)  lARC  Executive  meeting  let  the  cat 
owt  ol  the  bag' 

"Peteg  {4X1 GP)  reports  that  the  mo- 
bile communlcaiions  (service)  is  In  dire 
need  of  frequencies.  The  national  fre- 
quencies comrnitiee  {of  the  Ministry  of 
Communications)  appointed  a  sub* 
oammitiee,  and  it  recommended  that  7 
megahertz  out  of  our  UHF  range  be 
taken  for  the  benefit  of  other  elements. 
A  sitting  of  the  frequencies  committee 


In  which  PeFeg  was  present  turned 
down  the  recommendation  and  decid- 
ed on  the  allocation  of  2  megatierfe  for 
ttie  rrxjtHle  servk^  and  dicti't  slate  from 
where.  The  committee  was  Instructed 
to  hold  a  technical  meeting  to  find  a 
way  to  Integrate  the  mobile  service  into 
the  amateur  allocation." 

For  years  the  f^inistry  had  forbidden 
the  hams  to  establish  new  repeaters  on 
the  70  centimetre  band.  Activity  has 
been  mainly  on  the  438.650  Tel- Aviv 
and  436.800  MHz  Haifa  repeaters  (in- 
put 7.6  MHz  down),  a  few  sparsely 
used  simplex  channels  throughout  the 
band.  Ralph  4X1  IF  working  moon- 
bounce  and  tropo  on  432  MHj£,  and  a 
smattering  of  satellite  activity  t>etween 
435  to  436  MHz  by  a  handful  of  ama- 
teurs. 

Now  a  sudden  awakening  has 
come.  Use  it  or  Lose  It"  with  plans  for 
moving  the  old  Tel-Avh/  \JH^  machine 
down  to  Beersheva  and  a  link  tor  pack- 
et forwarding  on  70  centime  Ires.  The 
fact  nrkay  well  be  tt^at  this  Is  all  too  little 
arKJ  too  late.  There  is  a  sense  of  out- 
rage on  the  pari  of  many  hams  and 
questions  about  what  has  been  going 
on  behind  the  scenes.  On  that  same 
lARC  Tuesday  evening  net  when 
4X62H  "spilled  the  beanSt"  one  of  our 
elected  officials  urged  us  not  to  discuss 
the  matter  on  the  air.  but  to  wait  fof  the 
fARC  annual  membership  assembly  on 
February  25th  when  all  will  be  told.  For 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Cofninerciai  Public  Safety,  ^nd  Amateur  Radio 
appticaiion^  Uses  include  RepeaEer  Ident tilers^  B^se  Station  identifiers. 
Beacons,  CW  Memory  KeyefS,  etc.  Great  for  FCC.  tD  Complianca 

•  Miniature  Inside.  VZYv.\  ig'VQ  35'', 

•  Teialky  RF  immuTiH. 

•  ^  connediors  mKte  mm  irncivniivilure  plug  and  sochs!  w^h  color  i^ai^^  wires  altaclwd. 

•  CMOS  rncroprocessor  lor  taw  voKage.  bP  aMimt  jjps^ian  G  lo  20  VDC  unttguisfnl  n  6fm 

•  \jm  dstortjon.  bw  imoK^nce  sAp^ux^  sinewave  outpi/t  0  la  4  wofls  p«3k  to  peak 

•  Crystal  conirolfEd  tef  high  accuracy 

»  Transmitter  FTT  outpirl  (la  key  Iransmitler  wfiHe  ID  is  Dein^  sent),  is  an  Qp&rt  collector 
Umtistor  thai  will  hjTidie  BO  VCiC  at  SCOma. 

•  R^  prDgFaftvnaUe  wnn  SUPfUEO  Iteyboard 

•  ConfifmAltM  lam  i»  tfxvc^  nciptec  pr^metet.  pkss  tones  to  ndlcaie  prograinnvnQ  trmr 

•  m  progiarpfnifig  is  srorail  in  ^  non-wolafiie  EEPftOM  w*»eh  iray  be  aftefec  31  any  riiw 

•  Message  Iwtgm  over  ?0O  crfaract^rs  torkg. 

•  Trigger  iD  witti  active  tiigh  Dr  \m 

•  Nititbi!  10  wilh  adK'e  high  or  hjw  Will  hold  crff  ID  unli>  charnBl  Is  clear  ot  IraflJc 

•  Genei^te^  rep^atcf  coijilesy  tonii  at  ^d  ol  use«  !riin:^mijssioin  il  enanted. 

•  DDiitMft  SfiKfi  tape  and  moumvig  turtiwarv  su^ffiBd  ^  ^0^  Oiounling. 

•  Ope'^tind  i«it^peraijrc  rgnge    --30  cfegnes  C  la  4~fi5  degrees  C 

•  run  one  v@3r  wa^ianiy  when  relurned  to  ttie  l^tDry  Ick  repair. 

•  ImrrietiLatf  or^e  day  delivery. 

Programmable  Features 

•  a^spseakum  t  toBSWPV 

•  to  mmnmi  timef  imm  h99  mmutss. 

•  W  hold  Qti  timet  from  0-99  secon&s. 

•  CW  me.  fi^isency  from  tOO  hz  to  'JOOQ  hi. 

•  fmtl  fXHJ:^  iSeiay  tntefvai  tmm  0  to  9.B  secorn^ 

•  CW  or  If  CW  apefa^an 

$89,95  each 

ptograntming  keyboard  included 

COMMUNICATtONS  SFECIAUSTS.  !NC. 

^T*>  9m-39^f  *JAX  f?f4J  974-3420 
Entity  tJ.S.A.  (tOO)  854  0S4T  •  FAI  mJO}  42*  3420 
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sure,  there  is  now  a  vital  Issue  at  stake, 
and  that  get-together  promises  to  be  a 
hot  one.  [Does  this  sound  famiiiar  to 
the  hams  in  the  United  States,  the  lak- 
i/tg"  of  2  MHz  Of  the  220-225  MHz 
band?  Commercml  interests,  and  mon- 
ey, iaik!  As  Ron  says  "Use  ft,  or  fose  itr 
And  there  is  no  guarantee  that  even  if 
we  use  it,  we  wiit not  to^  it^Amie] 

OKINAWA 
JAPAN 

David  Cowhig  7J6C&Q/WA1LBP 

AmCofiNaha 

fmj  PSC  556,  Box  840 

FPO  AP  96372-0340 

In  earty  November  I  made  a  short 
visit  to  Taipei  (BV),  The  xlangchangzu 
"sausage  tribe"  of  Taiwan  now  has 
grown  from  one  to  over  1,800  mem- 
tiers  over  the  last  few  years.  Ham  ra- 
dio, personal  radto.  arxJ  a  wide  array  of 
business  radio  services  became  avail- 
able to  the  general  public  about  three 
years  ago  when  martial  law  ended. 
Who  uses  wtiat  frequency  hasnl  quite 
been  settled  yeL  In  one  shop  in  the  Pa 
Teh  Lii  electronic  row  an  I  COM  2  meter 
handle  was  described  as  a  CB  radio 
and  144.800  MHz  as  the  frequency 
used  by  motorists  to  excftange  traffic 
infonnaiiOfi.  In  a  second  shop,  a  sales- 
man  said  that  businessmen  buy  ham 
equipment  by  day  and  hams  buy  II  by 
night.  In  a  third  ham  radio  shop  I  met  a 
self-desait>ed  ^undergrourKJ  ham"  wfio 
taJks  with  friends  on  2  meters  wliile  he 
studies  CW  for  the  Taiwan  ham  exami- 
nation. He  totd  me  that  Tarwan  has 
tens  of  thousands  of  unlicensed  2  rne- 
ter  Dperators^  I  see  no  trace  ot  unli- 
censed operation  on  HF.  though.  All 
the  BVs  I  have  spoken  to  oo  HF  from 
neighboring  Okinawa  are  fine  opera- 
tors. Once  Taiwan  has  adjusted  to  this 
revolution  in  radio  availability,  the  rrum- 
ber  of  licensed  hams  will  certain ly  be 
faj  higher  than  rt  is  today. 

While  in  Taiwan  I  t>ought  severaf  is- 
sues of  two  Chtnase  language  maga- 
zines whteh  cover  ham  radio  extensive- 
ly Yeyu  Wuxiandian  (CO  Amateur 
Ra<£o  Magazine),  Shin  Sheng  R6.  Seo- 
tion  1,  Lane  56  f^o.  12  fourth  floor, 
Taipei*  Taiwan,  is  pubtlshed  semi* 
monthly.  The  September  1392  issue 
discusses  the  Taiwan-Korea-Japan- 
Russia  430  MHz  lest  in  late  July,  the 
Taiwan  2  meter  packet  BBS  network* 
the  progress  of  the  Chirta  Taipei  Ama- 
teur Radro  League  founded  March  l, 
1992,  the  June  1992  annual  amateur 
radio  examination  given  in  Kaohsiung 
(344  of  555  passed  the  exam).  10 
pages  of  Japanese  lessons  for  Chi- 
nese hams,  Shane  BV2f  A's  report  on 
ham  radio  around  the  wo  rid,  and  an  ar- 
ticle by  Lin  Polung  8V5AF  on  the 
WA7BML  packet  RBBS  adapted  for 
Er^iish  and  Chinese  language  packet 
radio  in  Taiwan, 

The  second  magazinei  4t -year-old 
Wuxiandiaf}  Jle  (Etectronics  and  Radio- 
TV  Technic},  Pa  Teh  Road  Section  2, 
Lane  312.  Number  19  Sixth  Floor. 
Taipei,  Ta^an,  exparxjed  its  coverage 
to  indu^fe  ham  radio.  The  November 
I  1992  issue  included  ads  tor  several 


Taiwan  brands  of  VHF  and  UHF  handfe- 
talkies  such  as  Pro-Power  and  Union, 
a  200  watt  output  2  meter  amplifier  with 
GaAs  FET  preamp  from  Aria,  and  sev- 
eral TaJwarwnade  ham  antennas^  Arti- 
cles discussed  radio  profjagatton^  ar^ 
tenna  construction,  frequency  check- 
ing, how  the  Global  Positioning  System 
(GPS)  automobile  na vigal ion  systems 
work,  setting  up  your  first  ham  radio 
station,  the  Taiwan  packet  BBS  net- 
work and  its  APLINK  connection 
through  BV5AF  on  U.072  MHz  LSB 
mark,  basic  transmitter  principles,  a 
four-page  article  about  the  radio-efec- 
tror>ics  inventors  Russell  and  Sigurd 
Varian  by  Qing  Shan,  plus  articles  on 
SCR  n>otor  controt,  introduction  to  op- 
toelectronics, railroad  electronic  moni- 
toring and  control  systems,  bar  codes 
and  bar  code  readers,  digital  image 
processing,  renrtote  control  of  PCs  by 
telephone,  a  10  mW  QRP  AM  transmit- 
ter, and  installments  in  series  on  ele- 
mentary electronics  and  radio  technol- 
ogy. This  160  NT  (US  $6)  maga2:ine 
with  its  150  pages  of  advertiserT>ents 
and  200  pages  of  articles  reflects  tl^ 
robust  good  health  of  the  Taiwan  elec- 
tronic industry  and,  incidentally,  the  role 
that  ham  radio  now  plays  in  Taiwan  in 
traming  a  new  generation  with  a  so- 
phisticated knowledge  of  radio  and 
electronics  technology. 

PEOPLE'S  REPUBLIC 
OF  CHINA 

Rick  Hunter,  Chmf  Op  BY  1 0H 

Room3i6,  Buiiding25 

Tsinghua  tjniversrty  t 

Beijing  100084 

Peo(>te's  Repubfic  of  China  | 

Packet  BYiOH  #  JA5TXJFN.AS 

i 

More  than  30  Cti^rese  Amateur  Ra- 
dio Veterans  spent  a  lovely  day  at 
BVI PK,  the  Headquartefs  of  the  China 
Radio  Sport  Association  (CRSA),  on 
January  20  in  Beijing.  Many  of  them 
were  friends  before  1949  and  seeing 
each  other  again  in  this  special  place 
has  turned  out  to  be  something  quite 
exciting.  Mr  Tong  BZ1AA  and  Mr. 
Chen  BZIHAM  wens  present  oo  t>efiatf 
of  the  CRSA. 

TUARC  has  t)een  honored  by  visits 
from  many  other  hams.  Some  of  those 
have  been:  Dieter  DJ7BU,  a  German 
engineer  at  Siemens,  with  friends 
Meng  BZ1 FB  and  Ung  BZ4ROM;  Ben- 
ny BV4HF,  a  23-year-old  medical  stu- 
dent; Mr.  U  Uang  BY2SY  and  Miss  [3u 
Fan  8Y6NZ. 

We  have  t>een  very  pleased  with  the 
response  froiTi  many  who  have  wished 
to  exchange  flags  with  us.  We  kx>k  for- 
ward !o  rnany  more.  We  are  now  on  the 
WARC  bands  using  a  Kenwood  4408 
and  a  ground  plane  vertical  antenna. 
Sorry,  CW  or>  12/17/30  meters  is  not 
available  at  tfits  moment 

Our  thanks  to  many  who  have  sent 
us  messages  and  talked  with  us  on 
the  air.  Our  continued  thanks  to  those 
who  pass  this  Information  on  to  the 
rest  of  the  wodd  via  packet  and  maga- 
zines. Wttal  Questions  do  you  have? 
We  would  be  gJad  to  answer  them  for 
you. 


EnjoyNEVER 

CLIMBING^ 

YOUR  TOWER 

AGAIN 


Are  vou  COP  scared  or  tDocicl  toOfriD?  f^s^&  ogrt 
again  witn  tne  tower  and  ^Nator  xmr  svsien 
\/mags  towvers  are  ii  afX3 16  ncn  mandtfir  stnic- 
ares  aaoooie  m  any  fteght  n  7 1/2,  a  5/4- or  lU 
secticr  lengtns  Fasv  ic  instaa  ninge  base,  wak  ud 
ereaon  f«xt  o*umD  rower  wrtn  i&/t^r»g  Doits  m  oase 
Mount  rotor  and  iarge  heavy  tjearns  on  Hazef  tram 
and  with  one  hand  wincn  to  top  of  cowe?"  fOf  normal 
ooerating  position..  Safety  locKsysttm  operates  white 
raising  or  lowering  At  iast  a  cnea^i  convenient  and 
safe  w^v  to  instafi  ana  majnra^n  your  oeam  This  s  a 
deluxe  tower  sy^em  tm:  vou  cart  enjov  today 

SPeetAI  TOW^  PAOCACfi- 50  f:  Ngri  &v  tr  face 

totfwef  tat,  mncrete  footing  5kio\  ringed  tsasB 
HA2B^  ifit.  Pr^vsnan  guy  wres,  r  jtnxcki&  ^nr 
screw  ancnofi,  vj  msst,  tnnjsr  D^rng.  tooi  fet. 
(^otfidrooanadamo.rareaati5SQ  ft  antenna laaa 

@10d^ff^.  Sl97Ct5. 

HAHff  KIT5 

HAZIR  2  for  Ronn  25  hvy  duty  alum  12  sq  f  t 
wind  load  324.95 

HAZER  3  for  Ronn  25^d  alum  Ssa  rt 
vMnd  load  3S2.95 

KAZcR  4  for  ftohn  25^vy  33lv  stJ  IE  H  ft 
wnd  Kiacl  30S.95 

m^BsMwnjs^  bearing  2>%"  m^  riast  da     JC95 


ATTENTION  ACC  OLIVERS! 

AND  ALL  OTHER  REPEATER 
CONTROLLER  OWNERS! 


1 
1 
1 


Off  vlu.  M/C  arm^  ejikH.  Bmintaa»  de«varr. 

Cl^tn  Martfn  fng^neerfn^,  Inc. 
Dept  A 

Boonvliie.  M0  6S233 

816-882-2734 

FAX:  01 6-862-7200 


mnm^ 


ft 
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DVMS/1+ 

Kgital  Voice  Mail  System 

*  1024  user  voice  mail  system,  works 
like  4  voice  BBSr 

*  All  features  prompted  by  a  pleasant 
female  voicef 

Storage  Itmited  only  by  available  hard 
disk  space! 

*  Comnmnicates  with  RC-S5/M/S50 
using  busy/data  lines! 

*  100  event  advanced  scheduler  with  real 
voice  clock/calendad 

Background  itploadydownload  of  alt 
files  via  optLOnal  modem! 

*  Many  other  features,  too  many  to  list  here! 

Tlie  DVMS/1+  is  now  available  forS349! 
Demo  cassette  and  manuals  available! 


XPERTEK  ELEC TRONieS 

5512  fCrriest  Road 
Lockport,  New  York  14094 
Call  todtiy!  ilU)  434-:Mmg 


EVERY  ISSUE 
of  73 

on  microfiche! 

The  entfre  run  of  75  from  October.  1 960 
throygh  las!  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fjche  have  96 
pages  each  and  will  fit  in  a  card  i\\B  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  coNection  of  over  600  microfictie,  is 
available  as  an  entire  set.  Cno  partial  sets) 
for  $286  plus  $6  for  shipping  (USA). 
Annua*  updates  available  for  $i  0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 
Route  4,  Box  1630 

Mineral,  VA  231 1 7 

703-894-5777 
800-282-5628 


\ 
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4eovE  &  Beyond 

g\v&  you  some  insiQ^it  into  ;ust  what 
Is  needed  to  pull  off  a  moonbounce 
conlact. 

I  hope  you  use  this  program  to  evalu- 
ate voitr  typical  station  for  moontsounce 
operations.  It  will  give  yoy  a  good  idea 
Of  what  is  goin^  on  and  wiN  alJaw  you  to 
assemble  your  specific  statk>n  require- 
nients  tor  succes^lui  opera^on 

Mailbox  Comments 

Ian  Hunt  of  Bndgatown,  Australia , 
questions  the  availability  of  the  10  MHz 
standards  that  I  made  available  quite 
some  time  ago  in  IJiis  column.  Ian,  I  am 
sorry  to  say  that  the  osctilators  were  a 
bigger  hit  than  I  expected.  They  went 
fast  and  are  now  all  gone.  I  even  man- 
aged to  pick  up  an  'untTfeafdHof  second 
bunch  from  the  same  surplus  dealer 
who  had  the  first;  even  these  are  gone. 
If  I  can  find  another  bunch  oi  10  MHz 
osciilators  of  reasonable  accLracy  i  will 
picK  Hiem  up  and  let  you  know 

I  woukinr  have  even  made  the  oscfl- 
lators  avaifable  if  il  hadn't  been  for  Bill 
Brown  WBSELK^I  just  did  not  think 
that  there  wolfW  tje  any  Interest  in  them, 
hbw^ver.  Bill  wanted  higfi  accuracy  os* 
::illator$  for  an  article  covering  modifioa' 
Lions  to  a  Heathkit  frequency  counter 
and  had  difficulty  in  locating  them.  Our 
connection  was  shear  accident  Too  bad 
was  not  able  to  pick  up  a  iarger 
amount  of  the  surplus  oscillators.  Til 


Continued  from  page  72 

keep  my  eyes  open  and  make  you 
aware  if  anything  shows  up, 

Joel  K04AB  inquired  about  the  suit- 
ability of  a  Microwave  Sensors,  Inc. 
Model  D8  microwave  motion  detector 
for  10  GHz  operation  (it  uses  a  Mi- 
crowave Associates  MAaS763  unft):  *ls 
this  unit  su^at>fe  for  10  GHz  opera tjon, 
and  do  you  know  where  I  might  fir>d  a 
surplus  soiifce  for  more  of  these  units? 
Also,  are  the  30  MHz  IF  boards  still 
available  from  you?" 

Weli,  Joel,  I  haven't  seen  your  partic- 
ular Lfnit  but  most  of  ttiem  on  the  market 
operate  the  same:  power  (DC)  to  the 
Gunn  diode  and  connection  of  the  de- 
tector diode  to  a  suitable  IF  amplifier  for 
receiving.  All  units  are  suftabfe  for  10 
GHz  operation  as  they  were  intended 
for  opefation  on  10,525  GHz  for  com* 
mercial  operation.  They  usually  have  a 
frequency  adjust  screw  allowing  ttienn  to 
be  re-adjusted  into  the  amateur  portion 
of  the  band.  Also,  the  IR  a  30  mhz  re* 
ceiver  PC  board,  is  still  available  aruj 
the  cost  is  stilJ  $10  for  the  TDA-7000 
and  a  PC  board  with  a  few  parts  tossed 
in.  For  a  surplus  source  for  mk:rowave 
alarm  units,  check  your  tocaf  burglar 
alarm  companies. 

That's  it  for  this  month.  As  always, 
I  wiil  be  glad  to  answer  questions  con- 
cerning VHP  and  microwave  topics. 
Please  send  an  3ASE  for  a  prompt 
reply.  73  Chuck  WB6iaP 


OAK  HILLS  RESEARCH 

QRP  Headquarters 


SWITCHED 

CAPACITOR 

AUDIO  FILTER 

KIT 


•  Designed  by  Samuel  Ulbing,  N4UAU  .  .  . 
October.  1992  QST 

•  -3  dB  band  widths  range  from  108  to  2440  Hz 

•  Very  sharp  cutoff  _  .  30  dB  attenuation  just  1 50  Hz 
outsida  of  passband 

•  Very  effective  on  both  CW  and  SS8 

•  12VDC  operation.  . ,  Has  low  current  drain  of  50  mA 

•  Easy  to  build  and  align 

•  Measures  (HWD):  1  3/4"  x  4  1/4"  x  3  3/4" 

•  100%  complete  kit  Including  cabinet,  all  components 
and  instructions 

The  PC  board  supplied  is  a  double-sided  type  with 
plated-thnj  hoies  and  component  screen. 


CAT  t  SCF  1 A 


69.95 


4 


8AM  to  6  PM      OAK  HILLS  RESEARCH        ^^''^^^ 

Mon.-Fri.  20679  Madison  Street  TdT^^ 

EST.  Big  Rapids,  Ml  49307  Siaie  Safes  Tax 

FaK:  (615)  796-8633     Orders  e00^S42'.3748     Tech,  info  (6t6)  796-0920 


MH:higian 
Slatft  Safes  Tax 
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K  m  Number  26  on  \ 

New  products 

Compiled  by  Hope  Currier 


SENSIBLE  SOFTWARE 
SOLUTIONS 

CSopyCode  how  Sensible  Software 
Solutions  is  a  Morse  code  liainer  for 
the  Am^ga  computer  that  can  be  used 
to  upgrade  your  amateur  radio  ilcense. 
All  controls— Including  frequency,  vol- 
ume, weight,  character  formation  and 
transmission  speeds,  lesson  length, 
and  hide/show  text — may  be  set  by 
using  a  mouse.  CopyCode  conlains  all 
the  characters  On  the  FCC  exam,  and 
more.  You  can  practice  with  the  14 
predefined  character  groups  or  create 
your  own  gn^ups  using  a  unique  on- 
screen keyboard-  CopyCode  contains 
thousands  of  random  but  iBpeatable 
sequences  of  characters,  words,  Q- 
signals,  CW  abbreviations  and  QSOs. 
You  can  also  run  multiple  copies  of 
CopyCode  to  practice  receiving  CW 
through  ORM. 

CopyCode  is  priced  at  $23,  For 
more  information,  contact  Sensibte 
Software  Solutions,  4951-0  Ctaire- 
moni  SQuare,  Suite  262,  San  Diego 
CA  92117-279&:  (619)  452-1938.  Or 
drcle  Reader  Service  No,  202. 


NCG/COMET 


The  COMET  Model  CX-333 
Thband  Base/Repeater  Antenna,  cov- 
ering the  2m/220M40  MHz  bands, 
js  now  available  from  amateur  radio 
dealers  nationwide.  The  CX-333  \s 
a  two-piece  white  Flberglas  antenna 
with  an  ABS  screw-together  connect- 
ing joint  and  compression  washer  for 
complete  waterproofing  and  easy 
assembly.  The  overall  length  is 
10'4",  with  a  goid-pJated  S0239  con- 
nector. 

COMET'S  exclusive  SLC  (Super 
Linear  Converter)  design  Is  used  to 
produce  excellent  garn  of  6.5/7.8/9.0 
dB.  The  SLC  means  that  the  intennal 
element  is  arrange d  in  a  vertical  coil 


rather  than  a  spring -type  coll.  This 
design  produces  higher  gain  and  a 
pattern  with  a  low  angle  of  radiation. 
Additionally,  each  piece  making  up 
the  element  is  soldered  to  the  next, 
avoiding  connections  that  could  vi- 
brate loose,  or  where  corrosion  could 
develop  to  attenuate  the  signal.  As 
with  all  COMET  antennas,  it  is  com- 
pletely pre-tuned  and  includes  all 
mounting  hardware. 

For  the  price  and  more  informa- 
tion, contact  NCG,  1275  North  Grove 
SU  Ananeim  CA  92&06;  (714)  630- 
4541.  (800)  962-2611,  Fax:  (714) 
630-7024.  Or  circle  Reader  Service 
No.  203. 


The  Amiga  Troubles  hooter  by  Ian 
Perry  of  Wilcom  Australia  Ltd.  is  a 
simple  guide  to  diagnosing  faulty  com- 
ponents (especially  ICs)  on  Amiga 
A500/A2000  computers.  The  Amiga 
Troubleshooter  Is  a  diagnostJc  tool 
that  takes  you  through  logical  steps, 
leading  you  directly  to  ttre  source  of 


THE  GRAPEVINE  GROUP 

your  problem  in  seconds.  A  very  high 
percentage  of  Amiga  problems  are 
readly  fixed  by  simple  substrtution  of 
integrated  circuits  (ICs)  in  existing 
p|jg*in  sockets.  The  novice,  as  well 
a$  the  experienced  technician,  wilt 
find  it  simple  to  use.  Ha  other  tools 
or  equipment  are  needed. 


The  Amiga  Troubleshooter  is 
priced  at  $12.95.  For  more  informa- 
tion, contact  The  GmpevinB  Group 
inc.,  3  Chestnut  Street,  Suffem  NY 
10901;  (914)-3572424,  (800)  292- 
7445,  Fax:  (914)  $57-6243.  Or  circle 
Reader  Service  No.  201. 

Oonfiot/etf  on  page  82 


New  AOR 

Scanner 


ARIOOO 

IEn.]jjate  ShjEaping  OptMtiflll' 


$ 


429 


coverage 

[eotcepL  IJ>iF  TV 

band  FM  uirsing  modes 
•lOSr  -  ^zrjsa.  lOSsifeb  Banks 

•Sileclable  Sswch  LicremffijiK 
&^9bSKKz 

Parmanentmemofy  backup 

•  2&  Day  Satisffictlc^n  Guarflntee 

Full  retund  if  ruat  Satistied 

•  Nd  Fteqyefic jei  cut  out 

■  AH  normM  aocanones  me'uded 

»Si2e  6 7^'H  X 1  VA'D x 2  1^'W 
Wt  I2c?a 


COMMUNICATIONS 

19701  £.  106tb  St.  Indpla.,  IN  46256 

Tol]  Free  800  44&-7717 

Visa  and  M<3;$ie7cajrd 

(COD  diglitly  higher} 

FAX  P17)  949^8794 


Is  Your  Shack  Grounded? 


Strikt  Copper  Buss 
Stainless  Steel  Hardware 
Grounding  Stud  Every  6  Inches 
Top  or  Back  Installation 


Ground  It 


Ground  all  of  your  equipment  to  a  single 
point,  earth  ground  in  one  easy  installation. 

Money  bacii  guarantee,  if  not  satisfiedt 
J.  Martin  Systems 


2ft.        $11.95  Custom 

3  ft.         $16.95  Lengths 

4  ft        $21.95  Available 

Add  $3  UPS  shipping. 
Mail  checl</money  order  to: 
J.M.S. 

35  Hilltop  Ave 
Stamford,  CT  06907 


NEW  FROM  I  FOLD- A  WAY  TRAILER  HITCH  MOUNT 


THE 

GREAT 

MOBILE 

PEAR 


FOR  EXP1  OR£R  -  MINI  V.ANS  -  C'HEROKFE  -  ALAZER  -  SLlRirRRA^i  <  RRQ^CO  , 

AND  M  ANY  OTHF.R.^  VtlXM  I JFT  LT  OR  FOLD  DOWN  REAR  DOOR  1 

SUFOt  ffTRONG  MOL  Vl  FOR  TEX  AS  RLG  CATCHER  OR  OTHEit  LARGE  HF  ANTENNA  ' 
FA8ILY  AND  QL  RXLY  FOLDS-  DOWS  TO  ALLOW  1XX>R  TO  ftK  F  LLLY  Of^NH?   J 


Henry  Allen  W85TY0 
SOa-iUV-flUG-l  TolJFree 
903^527-4163  Fgflnfoi 


Systems 
PO  Box  425  I 

Caddo  Mills.  TX  75135! 


OPER  ATnSTG  POS  mON  FOLDED  TO  OPEN  DOOR        i 

BOLTS  TO  TRAtt£R  HITCH  OR  TO  SHEL  VlJOE  L'NDER  RiTMPKRi^OT  INCLLDEDj      I 


*m 
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TOLL 


Barter  &  buy 


Humber  27  on  your  Feedback  card 


Tum  your  dd  hairs  and  computer  g€ar  into  cash  now.  Sure,  you  can  wail  far  a  liamle^t  to  try 
and  dump  it.  but  you  luviw  you*^  get  a  lar  more  realistic  price  ti  you  have  i  out  where  100,000 
active  ham  poiential  buyers  carr  see  it  than  the  few  hundred  bcal  hams  who  come  by  a  flea  mar- 
km  tabi^L  Ct^Kk  ycur  attc,  garage,  ceUar  and  ckjsei  shelves  and  get  cash  lof  your  ham  and 
oomputer  gear  before  it's  loo  old  to  sell.  You  know  you're  not  goirtg  to  use  A  again,  so  why  leave 
Hi  (or  your  widow  to  throw  out?  Tl^  stuH  isnT  getting  any  younger! 

The  73  Ffea  Market,  Barter  n'  Buy,  costs  you  peanuts  (almost) — comes  lo  35  cents  a  word 
for  JndifvJdLFal  (noncommercial}  ads  and  $L0O  a  word  lor  commerctal  ads.  Don't  pFan  on  tellJrig  a 
long  story.  Use  abbreviations,  cram  it  in.  Bui  be  honest  There  afe  plenty  of  hams  who  tove  to  fix 
thtn^.  90  if  S  doesn't  work,  say  so, 

hteke  your  Kst,  count  the  words,  irclucing  your  caH,  address  8nd  phone  fMTi&er.  indude  a 
check  or  your  a&Al  card  ntimfcier  and  expratkxi.  tf  you're  ptaortg  a  commercial  ad,  include  sn 
addition^  phor^e  number,  separate  from  your  ^. 

This  is  a  monttity  magazine,  rK>l  a  dat^  newspaper,  sa  figure  a  couple  months  bebre  trie  ao- 
bon  starts;  ttven  be  prepared.  If  you  get  too  many  calls,  you  priced  it  ^.  If  you  dont  gel  rnany 
calls,  loo  high. 

So  get  busy.  Blow  the  dust  ofln  check  everything  out.  make  sure  it  stilf  works  right 
and  maybe  you  can  help  make  a  ham  sure  it  sBII  works  right  and  mayt)e  you  can  help  make  a 
ham  newcomer  or  retired  old  ttmer  happy  with  Ihal  rig  you're  not  using  nowL  Or  you  might  get 
busy  on  yots-  computef  and  put  together  a  Irst  of  smafl  geai/parts  \o  send  to  those  intereslecr? 

Send  your  ads  and  payment  lo  the  Saner  'n'  Buy,  Judy  Walker.  70  Rl.  2(EN,  Peierboraugh 
NH  03458  and  get  set  for  tne  phone  calls. 


The  deadlfne  for  IM  July  cfasslfled 
ad  section  »s  May  13, 1993. 

HELP  WANTED-EHPtOYMENT  OP- 
PORTUNITIES AT  73  AMATEUR  RA- 
DIO TODAY/RADIO  FUN.  The  Publish- 
ef  of  Ihis  magazine  is  currently  accept- 
ing resumes  for  the  folk)wing  positions: 

SENIOR/TECHNICAL  EDITOR-Re- 

sporLsible  for  editiog  of  two  magazines 
in  the  amateur  radio  t>obby  ftekj,  iridud- 
jng  evaluating  manuscripts,  assigning 
pfOduct  reviews  and  t&chnical  editing. 
Requires  a  high  degree  of  organisation, 
teamwork  and  the  ability  to  read  and  ed- 
ft  schemattc  diagrams  and  other  materi- 
al relating  to  radio  communications  and 
eieclronics.  An  amateur  radk)  license  ts 
not  necessary,  but  is  a  definite  advafv 
tage  Salary  Range:  $20,000. 

ASSOCIATE  EDITOR-  Fnfry  level  post- 
tron,  offering  the  right  candidate  a  way 
of  learning  the  magazine  business.  Ex- 
cellent wfttten  language  skills  a  musL 
Familiarity  with  electronics  artd  an  ama- 
teur radio  license  would  be  an  asset. 
Salary  Flange:  teens. 

ADVERTISING  SALES  REPRESENTA- 
TIVE- Display  advertising  sales  tor  the 
only  magazine  devoted  to  newcomers  in 
tfie  amateur  radio  hobby.  Intensive  cus- 
tomer (intact  ovef  the  te^ephor^e,  with 
an  emphasis  on  developing  new  ac* 
counts.  Must  be  available  for  weekend 
travel  approximately  ^-x  times  f>er  year. 
An  amateur  radio  license,  while  helpful, 
is  not  necessary.  Salary  Range:  teens, 
3lus  commissions. 

To  be  considered  lof  any  of  these  po- 
sitions, send  (no  phone  calls)  your  re- 
sume arxj  cover  letter  to:  MR.  D,  C AS- 
SIDY,  WGI,  70  Route  202  North.  Peter- 
Mrotigh  NH  03458.  BNB1 99 

ai  ABOUT  CRYSTAL  SETS-  Theory 
ind  conslnjction  of  cfystal  sel  radios. 
r7.95  each,  ppd  USA.  Sertd  to  Dept.  S, 
*0.  Box  22366,  San  Diego.  CA  92192. 

BNB200 

-UNI  EASYl  COMPUTER  BUSS  ANA- 
.Y2IEH.  Plans,  schematics,  Theory  of 
)peration:  $19.00  plus  S3.00  S&H,  CV 

:nterprises.  p.o.  box  2001.  stiii- 

*ater  OK  74076,  BNB210 


QUALITY  IBM  SOFTWARE-  $1.50  per 

disk!  Many  great  programs;  Ham,  sci- 
ence, education,  modem,  gffs,  games, 
much  more!  Free  catatog  ($3  overseas): 
RiB  SOFTWARE,  Box  1428.  Idaho 
Falls  ID  B3403.  BNB215 

LEARN  NEWEST  SYMBOLS  AND  DI- 
AGRAMS. 353  page  hardback  guide. 
Reviewed  in  QST.  $11, 95.  Satisfaction 
guaranteed.  K4BJL^  356  West  Clarklge, 
SateUrte  Beadi  FL  32937,         BNB220 

SUPERFAST  MORSE  CODE  SU- 
PEREASY,  Subliminal  cassette.  $10. 
LEARN  MORSE  CODE  tN  1  HOUR. 
Amazing  supereasy  technique.  $10. 
Both  $17.  Money  back  guarantee.  Free 
catalog:  SASE.  BAHR-T2.  150  Green- 
field, Bkxjmingdale  IL  60108.    BNB221 

QSL  CARDIOXES  A  INDEX  DI- 
VIDERS. Send  SASE.  7-Mlke  HAM- 
STUFF,  P.O,  Box  14455,  Scotlsdale  AZ 
85267-4455.  BNB224 

RADlOSf  RECONDfTlONEO  WITH 
WARRANTY,  Drake.  I  COM.  Kenwood, 
Yaesu.  SASE  for  list  or  calt  (800)296- 
4261.  Buy,  sell  trade,  or  consignments, 
R.R.I.,  P.O.  Box  1041.  Linwood  PA 
19061.  BNB22e 

ALINCO  DJ-mi  OWNERS:  Improve 
UHF  reception  vrith  va/actor  track  tuning 
and  extend  your  receive  to  about 
508MHz.  Up  to  20dB  sensitivity  and  im* 
age  rejection  improvement  a!  band 
edges.  Instruclfons,  $25.00;  Instructions 
and  surface  mount  parts,  $45.00. 
N2QMG,  PO  Box  843,  Marfton  NJ 
0S053.  BNB230 

BACK  ISSUES:  73,  QST,  CQ,  and 
more.  Too  numerous  lo  mention.  $1 
brings  list  SASE.  J.K.  BACH^  P.O.  Box 
96.  WaJden  NY  1 2586.  BN8240 

FINALLY  HEAR  THOSE  UNREAD- 
ABLE SIGNALS  buried  In  noise,  hetro- 
dynes,  tuner^uppers.  f^EVOLUTlON- 
ARY  JPS  Audio  Finer.  NIR-TO,  Digital 
Signal  Processing.  DEEP  DISCOUNT- 
ED: $329,95  DELIVERED  cominentdl 
U,S.!  (elsewhere  $350).  Also,  NF-60 
DSP  Notch  Filter  ELIMINATES  MULTI- 
PLE NOISE  TONES,  discounted  at 
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PRICING  AND  ORDERS  ONLY 


KENWOOD 


TM-TiiA 


TUTaA 


Ful  KEI4WOOO  rne 


AUNCO 


aJ550T 


nSMAT 


UHSMT 

fiM  irn  of  Radios 
«id  Accessories 


CSSSA 


Fun  line  o*  f^adfo« 
and  Acce$s£ries 


Call  for  All  YAESU 
Radios  &  Accessories 


o 
ICOM 


l&WZA 


Fui  ICOM  brie 


IC-73B 


AEA  •  ASTRON  *  COMET  •  CUSHCHAFT  •  DIAMOND  •  KANTRONICS  •  MFJ 
•  SANGEAN  •  SONY  SHORTWAVE  •  DRAKE  •  MANY  MORE . . . 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666^227    24HR  FAX  203^667-3561 


LENTINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET.  NEWtNGTON.  CTOSIlt 

Hours:  M-F  10-6. C.O.D.s    Same  Day 

SAT,  10  4  p:^  ^3  f^    p^       OK        snipping 
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CIRCU  234  Ofl  READER  SERVICE  CARD 


Link  Communications  RLC-lf 
RepBater  and  Linking  Controller 


RLC-)I  Features: 

( ij  Fuff  Featured  Repeafer  pott  •  (4)  Anafog  Unes  Programmabie  for 
(2)  Unking  fiMhDupiex  pods  Temperatum  aM  Voitage  ReaOings 

*  Unking  pom  capai)leo/Qpefa&}g  Bi4}trpiJtUn^locComactciostfm 
as  stand  atone  repeaterpods  Reading 

-  Sepaiaie  fD  s,  Time-Out  Timers.  •  ($}  Output  Unes  for  contwi  Df  extemM 
Hang  timefs.  and  Courtesy  Beef^  peripherais 

•  Clean  &nd  UnderBtandaf^e  Voice  Synthestier  with  400  +  wor6s 

•  Atf  Pons  havs  toff?  COR  and  PL  iflpijis  aUowing  off  sits  access  ctoges 

•  omF  Access  from  ALL  Pods 

•  240^  Gaud  Senai  Poif  aBovvs  remote  ptvgramming  of  the  flijC-il 
m  Opbon^FiM  Dupiex  AtMop^ch  with  290  Number  Diaier 

Oriy  5199.95 piussSh 

•  Optional  19"  Steef  Rack  Mouota^e  Endosum  Onfy  $10000  pius  sSh 

•  {20}  Time  Scheduler  Skits  with  Houriy.  Dally  and  Weekfy  Events 
Voice  lime  of  Day  OocK  ^ 

•  Complete  Remote  Progfammlng  usirrg  OTMF  Tones 

W  Midt^e  Password  Prkmty  Assignabie  to  each  command 

•  AJf  Command  can  t>e  mwfftod  from  7  to  S  dtgits  in  ten^i 

m  mdependen!  DJMf  mute  fiMKtion  can  t»  assigned  to  aB pods 

•  Doug  Has  RBi-  7  RemMe  Base  control  0/  Kenwood  Radio  ^Jfpart 

ONLY  $599.95  p^u«^Aii 

Link  Communicalions 

P.O.  Box  1071 
Bozeman,  MT  59771-1071  t^^KJ 

(406^7^085 


r 
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Never  Say  Die 

Continued  from  page  4 
v^psU.  It  doesn't  take  mucti  to  screw  up 
the  DNA  replication  process,  which  is 
going  on  constantly  as  new  cells  ara 
built  and  old  on@$  phased  out.  The 
sharp  wave  fronts  ot  CW  square  waves, 
which  go  from  a  few  hertz  on  up  into 
lh«  microwaves,  can't  impmve  Ikiw  out 
cells  replicate  and  could  help  explain 
why  hams  have  about  double  the 
deaths  due  to  cancer  as  the  general 
public.  It  might  be  worthwhile  to  tind  out 
if  hams  are  any  more  susceplibie  to 
long-range  illnesses  than  other  people. 
Whsn  you  mess  up  cells,  you  don't 
know  what's  going  to  brealc  down.  It 
coukJ  be  more  tfian  cancen 

l(  you  have  a  need  for  a  reference 
guide  to  the  published  research  papers 
in  this  field  there  are  21  pages  of  refer- 
ences on  the  73  BBS  ...  so  faL 

Cellular  radios  and  cancer?  I'll  be 
amazed  if  ihe^e  i$nl  a  connection. 

lie?  A  Bore? 

Forsooth!  Well,  I  can  be  when  faced 
with  a  contact  with  someone  who  just 
refuses  to  talk,  is  it  residual  mtk^  fright 
which  has  persisted  for  decades? 
Some  of  these  non-talkers  have  some 
tairly  oid  callsigns,  Is  it  that  they've  nev- 
er done  anything?  Never  read  anything 
much?  Never  gone  anywhere?  Never 
really  thought?  No,  Vm  sure  that  if  1 
coy  Id  sit  down  with  them  J  could  pry 
some  interesting  stories  out  of  them. 

Many  of  the  DX  ops  I  talk  with  are 
bitterly  critical  of  American  operators. 
AIL  Americans  seem  to  want  is  a  Q&L 
card!  Many  American  ops  seem  to  have 
had  Iheir  contact  fofmul^  spiels  frozefi 
at  arognd  the  time  of  their  ftcst  contact 
Well,  it*s  a  lot  easier  than  having  to 
think.  Thini^ing,  apparently,  is  hard 
work.  Well.  I  suppose  so.  Ifs  something 
which  is  battered  out  ot  us  In  school » 
where  a  thinking  student  is  a  teacher's 
worst  nightmare.  It's  almost  impossible 
to  t»eal  a  habit  mercilessly  pounds  Into 
us  over  16  years  o(  school. 

Our  wtK>le  sociiety  is  buill  around  not 
having  to  think.  TV  provides  us  with 
endless  semi-entertainment  that  sel- 
dom demands  any  actual  thinking. 
Movies  are  geared  to  entertainment, 
r>ot  thinking.  Most  business  is  routine 
and  thinkir^  is  punished  when  it  tnter- 
rupts  trie  routine.  Tatk  with  friends  is 
mosity  btaltier,  with  no  SJgn  ot  thinking 
involved.  Gossip.  The  reason  US  and 
People  magazines  were  started  is  tte- 
cause  too  few  people  could  cope  with 
Time  and  Newsweek.  The  news  maga- 
zines tended  to  call  for  some  thinking, 
something  Donahue,  Oprah,  and  US 
don't 

A  Cultural  Straitjacket 

The  wonder  fs  that  a  few  Amerrcan 
hams  have  managed  to  break  free  of 
this  educationaEly  and  culturally  built 
straitjacket  ar>d  are  able  to  conduct  in- 
teresting, EntalEigenl  conversations  over 
tfie  air.  The  one-way  nature  of  om  con^ 
tacts  whk^h,  despite  improvements  In 
communk::atk>ns  technology,  we  f^rcety 
refuse  to  drop,  makes  it  much  more 
difficult  to  talk  than  a  normal  two-way 
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QSL  of  the  Jylonth 
To  enter  your  QSU  maii  it  in  an  envelope  to  73»  W^yne  Green  int,  70  Route  202-N, 
Petertx)rough,  NH  03458.  Attn:  QSL  of  the  Month.  Winners  receive  a  one-year  sufc>- 
scription  (or  extension)  to  73.  Entries  not  In  envelopes  cannot  be  accepted. 


conversation,  I  sure  hope  a  few  hams 
will  start  working  on  some  practicaT  du* 
plex  systems  so  we  can  make  talking 
easier. 

We  can  do  this  via  frequency  sepa- 
ration, so  we  can  both  transmit  at  the 
same  time,  or  we  might  do  rt  vfa  time 
splitting,  where  we  share  a  frequency 
but  send  sound  samples  several  thou- 
sand times  a  second.  This  would  allow 
us  to  have  as  many  as  six  or  seven 
peopte  all  talking  on  the  sar^e  frequen- 
cy at  the  same  time  to  each  other,  with 
everyone  heanng  the  others. 

In  the  meanwhile,  if  those  of  us  who 
are  looking  for  more  than  a  QSL  card 
out  of  a  contact  can  make  a  serious  ef- 
fort to  get  others  to  actually  talk,  per- 
haps in  another  generation  well  begin 
to  see  some  results.  We  might  establish 
some  special  frequencies  for  actual 
non-QSL  contacts.  E>o  you  think  there  is 
any  potential  for  conversafional  nets? 


started  pushing  for  a  no-code  license  a 
few  years  ago  and  how  amateur  radio 
has  gone  to  helt  In  a  handbasket  as  a 
f^ult  of  this  accursed  new  license.  Tell 
'em  how  repeaters  have  screwed  up 
hamming  and  I  never  shodd  have  pro- 
moted *efn  back  in  1989. 

If  you're  short  of  mud  to  throw  at  me, 
I'll  bo  glad  to  wet  down  your  adobe  ha- 
cienda so  you  can  have  more  ammuni* 
tion.  Half  of  you  will  absolutely  hate  my 
pro-choice  thoughts.  The  religiously 
ovenvroyght  will  go  bananas  over  my 
kjeas  on  religion  and  have  enough  to 
talk  about  to  keep  them  going  for  a  gern 
era  I  ion.  But  hey,  you've  never  asked 
me  about  God,  Christ,  Mohammed,  Sri 
Krishna.  Smith,  Moroni,  and  Amee 
Semple  McPherson.  There  are  whole 
new  fields  of  controversy  to  bk>w  out  of 
proportk>n. 

We  areni  short  of  grDu|>s  looking  For 
fights.  There's  feminism,  homo-ism* 


This  usuaily  brings  a  letter  telling  me 


Vm  rwt  sure  what  the  benefit  is  of 
nets  where  dozens  to  hundreds  of  ops 
check  in  to  the  net  control  and  report 
they  have  no  IrafTtc.  You  can't  talk  with 
(Sozens  of  people.  Oh,  you  can  lecture 
them,  but  that  isn't  talking.  Nets  have 
the  benefit  of  convindr^  thousam^  of 
hams  that  they're  doing  something.  The 
upskie  of  nets  is  that  at  least  tr>ey  sek 
dom  require  anyone  to  think. 

So?  So  what  can  you  tatk  about? 
Well,  if  nothing  else  you  might  ask  *em 
if  they've  read  the  latest  baloney  In  my 
editorials,  I  cover  all  sorts  of  topics,  so 
you  can  rip  me  apart  on  about  almost 
anythtrbg.  You  are  always  tetlirtg  me  Itiat 
you  don't  agree  with  everything  I  write. 
Okay,  put  your  big  mouth  where  your 
pen  is  and  telt  the  next  chap  you  are  in 
contact  with  what  you  disagree  with  and 
why.  Tetl  'em  what  you  think  of  Wayne's 
pontifications. 

Tm  Stupid  and  Ignorafll 

Teff  'em  you  ttiink  I'm  stupid  and  ig- 
norant for  suggesting  that  oyr  public 
schoofs  are  destroytng  our  kid's  minds. 
Tell  'em  what  a  lousy  thing  1  did  when  I 
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a^}pl#^lsm,  a  wide  range  of  religious 
fundamentalisms,  a  few  pofitical-isms. 
Oh  yes,  racism.  So  if  we  can1  have  in- 
telligent conversations  over  the  air,  per- 
haps we  can  at  least  vent  our  bigotries 
and  non-thinking  prejudices,  perhaps 
bulkfiFtg  up  rrKJce  steam  than  we  can  tet 
off. 

The  upside  of  tt)is  is  that  wt^en  peo- 
ple get  angry  they  louse  up  their  im- 
mune system  and  are  open  to  all  sorts 
of  both  long-  and  short-range  itinesses. 
Short-tempered  people  tend  to  be  sick- 
er and  shorter-lived,  so  we  don't  have 
to  deal  with  them  for  as  long. 

Wlien  you  run  into  an  ar>gry,  sarcas- 
tic person  over  the  air  you  can  sign  off 
and  change  rrec|uerM:ies.  But  pity  his 
family  and  husrness  acquaintances  who 
have  to  live  with  this  poison  1 1  get  letters 
from  angry  people.  Not  many,  but  a  few. 
That's  natural  because  I  write  what  I 
think  . . .  always  with  the  proviso  that  i( 
you  disagree  I  want  to  hear  why  you 
disagree.  Angry  people  don't  have  any 
whys,  just  vehemence,  l  often  waste  my 
time  trying  to  answer  Iherr  angry  letters, 
explaining  why  I've  come  to  the  conclu- 


skjns  I  have.  This  usuaffy  brings  anotti- 
er  letter  teiJing  me  how  stupkJ  arrd  opin- 
kmated  I  am.  Sure^  Vm  opinbnated,  but 
at  least  Tve  done  a  lot  of  homework  be- 
fore arriving  at  my  opinions. 

Using  Edison's  definition  of  genlua. 
mine  is  99%  perspiration  ar^  1%  inspi- 
ration. But  you  know,  after  tf^  99%  per- 
spiration, that  little  1%  of  inspfration  is 
very  exciting  and  makes  the  perspira- 
tion more  than  wrorthwhile.  So  I  keep 
tHjyjng  tx)oks  which  are  recommended 
as  being  worthwhile  and  reading  tfiem, 
highlighter  always  at  hand.  I  keep  a 
growing  clip  file  of  Ideas  from  maga- 
lines.  I  find  the  most  interesting  peopte 
I  can  to  discuss  kteas,  I'd  kjve  to  mn  in- 
to you  on  10,  15,  or  20m  and  find  out 
what  you've  done  that  we  can  talk 
atXHit,  But  if  al(  you're  after  is  a  crumn^ 
New  Hampshire  QSL  you  can  go  Jump 
in  a  lake. 

You  probably  aren't  going  to  njn  Into 
me  during  contests.  I've  done  contests. 
t*ve  done  alt  ttie  contests.  I've  worked 
ail  the  countries  I  ever  want  to  work,  so 
\  don't  need  any  more  QSLs.  i've 
thrown  out  more  certificates  than  99% 
of  you  have  collected,  so  f  don't  need 
any  more  certificates.  ISfo,  when  it 
comes  to  hamming,  I  mostly  like  to 
have  conversations. 

Oh,  it's  fun  to  make  contacts  via  the 
sateliiies.  even  ttiough  some  of  them 
don't  support  long  conversations.  But 
having  done  ttiac  and  earned  a  busfiei 
of  QSl,^  in  the  proems,  I  don't  seem  to 
find  myself  driven  to  get  my  station  set 
up  again  tor  OSCAR. 

Satellite  contacts  are  something  I 
reoommend  everyone  fry.  But  the  con- 
tacts tend  to  t>e  more  like  a  contest  and 
aher  awhile  the  fun  wears  thin.  Few  of 
us  other  li^an  true-blue  DXers  enjoy  an 
endfess  congest 

Heck,  after  OXrng  fnjm  over  50  coun- 
tries, I  don't  seem  to  be  as  interested  in 
working  the  pile-ups  from  rare  spots  as  1 
used  to.  Oh,  that  was  tons  of  fun  and  I'll 
never  forget  one  minute  of  any  ot  my 
trips.  But  I've  Oone  that,  and  dont  seem 
to  be  as  readify  volunteerir^  for  the 
hardship  duty  that  goes  with  many  DX- 
pecfilioris.  Besides,  Ifs  time  I  got  you  to 
get  out  there  and  have  the  fun. 

Maybe  you  can  practice  up  a  bit  be- 
fore we  make  a  contact.  Maybe  you  can 
try  to  break  that  habit  of  not  actually 
talking  over  the  air.  How  about  tr^r>g 
some  Gontads  wtiere  you  do  not  men- 
tkxi  your  eqt^ifnent .  .  .  mt  even  your 
anlenna.  Keep  your  signal  report  lo  just 
readability  I  do  want  to  be  sure  you  can 
hear  me  when  we're  talking,  ni  bet 
you'll  find  this  a  serious  stiain  on  your 
Ingenuity  at  first. 

Remember,  the  more  you  get  the 
other  chap  to  talk,  the  more  interesting 
the  contact  is  going  to  be  for  him.  He'l 
never  notice  that  you  aren't  talking 
much,  but  are  mainly  asking  him  ques- 
tions about  him.  All  he'll  know  is  that 
he's  had  more  fun  during  this  contact 
than  he's  had  in  ages. 

However,  when  we  contact  you 
should  do  most  of  tf%  talking.  Remem- 
ber, I've  t>een  shanng  my  joys  and  dis- 
appointments with  you  via  rrry  editorials, 
so  now  il*s  your  turn  to  tell  me  about 
you. 


S! 39.50  delrveredf.  see  3/92  73  Mag.  DONT  SETTLE 
FOR  JPS  CLONES!  Authorized  Dealer.  DACRON 
ROPE,  Mil  Type,  black,  strong,  high  UV/stretch  resis- 
tant DAVIS  RF  CO,,  FOB  230-SR,  Carlisle  MA  01741. 
24-HQUR  ORDERS:  1(800)4^4-4002,  CODE:  1356. 
FAX:  (508)369-1 73a,  BNB254 

MOST  complete  and  comprofiensive-resl&tor  cotor 
code  idenlincation  chart-cot!  winding  data  charl-L.  C,  F 
nomagraph-  capacitor  decipher  chart.  Stop  mystery  of 
componet  identification.  Post  charts  at  work  bench  for 
(|uick  component  identification .  Specify  required  chart, 
each  char;  S3.00  all  for  S1Q.00.  Sand  payment  to  TMS 
ELECTHO-DATA  INC.,  4906  S.E.  MiJIs,  Lawton  OK 
73501.  BNB255 

LOW  COST  ANTENNAS,  GADGETS,  &  GILHICKIES 

for  ttie  beginning  ham,  SASE  or  call  TYRO  HAIM  SUP- 
I    PUES,  5  Glendale  Rd.,  ThomhJJI.  OntariOp  Canada  L3T 
6X4.  (416)731-3135.  BNB270 


COMMODORE  €4  REPAIR.  Fast  turn  around. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
10715  SW  1 90th  Street  #9.  Miami  PL  331 57.  (305)238- 
3327.  BNe295 

COPPER  WIRE  WEAVE  RF  GROUND  LEAD.  Woven 
wire  tubular  sleeve.  Three  inch  diameter  (five  \wh  wide 
flattened)  radio  frequency  shield  and/or  ground  lead. 
Bright  corrosion  resistant  copper  wJr©  weave.  $1.00 
per  foot.  Add  $3.00  shipping/handling  per  order.  ObH- 
fornia  buyers  add  7%  tax.  Send  $3.00  s&h  for  sample. 
Satisfaction  guaranteed.  Russ  N6W0,  1050  Sanpablo 
Cirde,  Costa  Mesa  CA  92626.  BNB3S0 

OFFERED  PEANLTTS  FOR  YOUR  TRADE-IN  RIG?  I 

pay  cashi  RADIO  RECYCLERS,  3221  W.  Lincoln  Av- 
enue. Milwaukee  Wl  53215.  (414)383^9001.    BN6400 

MAX  SYSTEMS-TWO  Meter  Quads:  3  elemeril  $39.95, 
5  element  $59.95  +  shippir>g,  ANDERS  ELECTROH- 
ICS,  78  Ronald  Road,  GOrtOn  CT  06340.  (203)445- 
0042.  BNB415 

QRP  KfTS  lu  CANADAI  CW  Transceiver  kits  for  most 
bands,  superior  quality,  full  warrenty.  Exciting  new 
products!  Send  Large  SASE  for  catalog.  "CO  RADIO 
KfTS".  Box  1546,  Bradford,  Ontario.  L32'2B8  CANA- 
DA. (416)775-9119.  BNB433 

OSL  CARDS-  Look  good  with  top  quality  printing. 
Choose  slandard  designs  or  fully  customized  cards. 
Request  free  brochure,  samples  (Stamps  appreciated) 
from  CHESTER  QSLfi,  310  Commercial  D^t  A,  Em- 
poria KS  66801 .  FAX  (3 1 6)342-4705.  BN  B434 

TALK.  HEAR.  QSO,  250  miles  plus  on  Simplex  2 
Meters  with  Rose  Apogee  portable  beam.  $29.95  com- 
plete. ROSE,  ROB  7589,  Chula  Vista  CA  91912. 

BNB500 

WANTED:  ARC-5  receivers,  prefer  unaltered  sets,  oWv 
er  AflC-5  stuff,  J.  Broussard,  312  Guilbeau.  Breaux 
Bridge,  LA  70517.  BNB525 

DONT  BLPY  QSL  CARDS  UNTIL  YOU  SEE  MY  FREE 

SAMPLES.  Also  \  specialize  in  custom  cards  and  QSL 
ttusiness  cards.  Write  or  call  for  free  samples  and  cus- 
tom card  ordering  irrformatkxi.  LITTLE  PRINT  SHOP» 
Box  1160,  Pliugefville  TX  7B660.  (512)990-1192. 

BNB595 

WANTED:  R-390  receiver  especially  mode!  in  use  by 
Air  Force  in  ear/y  "70$.  Any  condition.  Stan  Su  I  El  van, 
RO-  Box  270,  MontevailO  AL  35115.  (205)665-2965. 

8NB600 

ICOM  10*781  RAFFLE'  100  Wckets  at  $100  each.  D 
rawing  6/25/93.  RADIO  CLUB  OF  JHS  22,  POB  1062, 
New  York,  NY  10002.  Gall  (516)674^4072,  FAX 
(516)674-9600.  BNB650 

RFG  REPAIR  by  20-year  ham.  Fast,  neasonabfe.  Skip 
Wilhrow,  5404  S.  Waiden  Street,  Aurora  CO  90015. 
(303)693-0997.  BNa702 

Continued  on  page  83 
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FiBid  Day  Antenna 
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Npluninp 
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Off-tmfft  fed  sHrrrfcirn  . 
TnlikBlr  l^b^-S&.4%  pp.! 

Antennas  West 

Box  30062S,  Provo.  UT 


ICiink-prcof 
Low  Noise 


tAJoklcd  m  3000  V 
RiiH!SDOW«n& 

WT     $89"   **" 

WmttOm      135fl.  tang 

TNT/2  $79.'" 

JSS!  601-373-84S 
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YAESU  BATTERIES 


FT-23n/33R/73R 
FT-411R/011R/47Oft 

FNS-TO  7.2V  /  600  MAH 

FNe-11  12V/7S0MAH._ 

FNB-12  12V/ 600  MAH 

FN8-14  7.2V  / 1 CXX)  MAH 

FNB*17  7.2V/ 100  MAH 


— $24,00 

$29.as 


S35.00 
.^ .....425.00 


Shipping  add  S3.00    VISA.  M  C.  DISC. 

TNR  Your  Battefy  Store 
279  Dougfas  Ave.  •  Altamonte  Spring  s»  FL32714 

800od46-0601 


ClftCLE  13S  ON  READEft  SERVICE  CARD 


QRCLE  374  ON  READER  SERVICE  CARD 


CALL 


©''"Kl 


r>c. 


800-942-8873 

For  Your  Best  Price 


orized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham-lO,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL.  Ameritron, 

Epson.  Parr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 
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SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 
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ClftCLE  99  ON  READER  SERVICE  CARD 


OSCAR  MODE-J  FILTERS 


PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


2M  Tx 


SI  05.00 


MMf200-7  $59.00  PSf432 

(usually  sufficient)  (for  extra  protecUon) 

I.L@145MHz  O.BdB  I.L.  @435MH2  0.1  dB 

Loss  @  435  MHz  40  dB  mm  Loss  @  1 45  MHz  ^^  ^^  ^yP 

Write  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord^  MA 

pnccs  SUBJECT  tv  ouMOE  WTHOun  pflKin  Noncc 

SPECTRUM  INTERNATIONAL  INC. 

P.O.  Box  10&4  ,  Dept.  S  Concord.  WA  01720  USA 
(508)  263-2145        Fax:  (508)  2G3-7006 


^E^ 


*lisi/*^ma 


CIRCLE  183  ON  READEH  SERVICE  GAAP 
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III 


New  Products 


Continued  from  page  73 


RAI  ENTERPRISES 


^CSt^ckyagr  from  fW  Enterprises  ts 
an  inexpensive  and  easy-to-use  yagt 
model  in  g/optimiiing  program  that  is 
both  fast  and  accurate,  and  Is  used  by 
antenna  manufacturers,  untversities, 
government  agencies  and  amateurs 
wortcfwide,  •Quickyagi'  trttlizes  a  highly 
Intuitive  user  interface  with  fully 
prompted  functions,  single  key  stroke 
menus,  and  scrolling  highlight  data  ac- 
cess. Designed  for  nontechnical  as 
well  as  technical  users,  It  utilizes  a 
unique  auto-design  function.  The  user 
only  needs  to  input  the  desired  fre- 
quency of  operation,  the  number  of  di- 
rectors, and  the  element  diameter(s), 
and  the  program  wlli  automaticalJy  de- 


sign and  optimize  a  yagi,  with  a  choice 
of  oplimttm  F/B  ratio  or  optimum  gain 
at  the  setected  front*to*back  ratio, 
while  attempting  to  malntam  minimum 
side-lobe  levels.  Other  options  Include 
a  bandwidth  optimizer  with  a  Choice  of 
wide  or  minimum  fre<iuency  bandpass 
and  patlem  band  widths.  The  auto-op- 
timlztng  function  may  be  used  sepa- 
rately to  optimize  existing  yagi  de- 
signs. 

"Quickyagl  2.5'  is  priced  at  $37, 
ptus  shipping  and  tiardling.  For  more 
Information,  contact  RAi  Errterpfises, 
45QB  North  48th  Drive,  Pho&r}ix  AZ 
85031;  (602)  848-9755.  Or  circle 
Reader  Service  Mo.  205. 


The  second  edition  of  Tn& 
*^rounds*  tor  Lightning  A  BMP  Pro- 
tection is  now  available  from 
PolyPhaser  Corporation.  This  expand- 
ed and  updated  edition  contains  100 
pages  of  information  detatling  the 
proper  techniques  for  grounding  and 
the  protection  of  electronic  equipment 
from  the  destructive  energy  of  light- 
ning and  nuciear  EMP.  The  publica- 
tion's primary  foous  Is  on  protecting 
radio  communications  equipment. 


CORPORATION 

Other  in-depth  prctteetlon  topics  cov- 
ered are:  talephone,  central  office 
equipment,  computers,  local  area  net- 
works, cable  TV,  TVRO.  and  security 
cameras. 

This  how-tO'do-1l  pubricalion  is 
priced  at  522.95.  For  more  informa- 
tion, contact  PotyPhaser  Corporation, 
Customer  Service  Department,  EG. 
Box  9000,  Minden  NV  8942B^$000; 
(702)  782-251 L  Or  circle  Reader  Ser- 
vice  No.  204. 


FLYTECRAFT 

FLYTECRAFT  has  introduced  two 
new  antenna  models,  the  Model  CFN 
and  the  SFX  line.  The  Mode!  CFN  (left) 
is  a  iS-eiement,  wideband  VHF/UHF 
antenna  designed  for  amateur  radio  op- 
erators or  scanner  enthusiasts,  and  for 
all  frequencies  from  50  through  1300 
MHz.  It  provides  a  solid  low  angle  of  ra- 
diation or  reception  with  a  low  SWR 
across  the  spectfum  (less  than  i  .7  to  1 
mrith  unity  gain).  The  Model  CFN  is  de- 
signed for  both  indoor  and  outdoor  use, 
and  for  permanent  or  portable  use  (to 
assemble,  you  simply  insert  the  ele- 
ments and  tighten  the  screws}. 

The  SFX  line  of  monoband  vertfcat 


antennas  (rfgh!)  comes  in  Rve  different 
versions  for  40,  30,  20,  15  and  10  me* 
ters.  These  antennas  are  only  nine  feet 
high  (the  10  meter  model  is  seven  feet) 
and  are  designed  to  sit  ort  a  patio,  lawn 
or  balcony.  They  can  be  set  up  or  taken 
down  In  just  a  couple  of  minutes,  and 
they  are  unobtnjsive  enough  for  anten- 
na-restrtcted  locations. 

The  CFN  Is  S119.95  (plus  $5.50 
S&H);  the  SFX  40,  30,  20  and  15  are 
$99.95  each  and  the  SFX  10  is  S&BM 
(plus  S6.50  S&H  per  antenna)  For  more 
information,  contact  FlYTECRAFX  RO. 
Box  3141  Simi  Vatiey  CA  93093;  (805) 
583-31 73,  (800)  456-1273.  Or  circle  . 
Reader  Service  No .  206. 


Amateur  Software 

and  Hardware  for 

the  Commodore  User 


RRT-I 


ART-1 :  A  complete  inTertace  system  for  send 
and  receive  on  CW,  RTTY  (Baudot  &  ASCII}  and 
AMTOR.  for  use  with  the  Commodore  64/1 2B 
computer.  Operating  program  on  dlek  included. 

$1 9d>00 


AJR-t :  A  complete  intefface  system  for  serid 
and  receive  on  CW,  RTTY  (Baudot  &  ASCII)  and 
AiMTOR,  far  us©  wttti  CommocUxe  VIC-^. 
Ofieratiog  program  in  ROM, 

$99.95 


S  WL:  A  receive  onJy  cartridge  lor  CW,  RTTY 
I  Baudot  &  ASCII)  for  us«  with  CommodD<o  ^f 
\2B  Operatirtg  prognun  m  ^Mh 

$69*95 


AERDISK:  An  AlR-i  type  op- 
eraiing  program  for  use  with 
your  inierface  hardware  Qolh 
VlC-20  and  C64n28  programs 
on  Doe  disk.  $39^95 

AJR-ROMi:  Cartridge  vef^kxi 
of  AJRDISK  to  C64/t  2fl  onty 

$59.95 

MORSE 
COACH 


MORSE  COACH:  a  complete  teaching 
and  testing  program  for  loarntng  the  Morsa 
code  in  a  cartridge. 

ForC64orCl28.  949^^5 

VEC  SPECIAL  939,95 


G  AND  G     ELECTnONlCS 

OF  IVIARYLAND 


8524  DAKOTA  DRIVE,   GAITHERSBURG,  MD    20877 

(301)  258-7373 


MAI^  MDIO  FUN  AGAIN! 


NEW! 

1993-94 

INCLUDES: 
10M.2M 
220lyiltz 
440  MHz 
900  MHz 
1.2  GMz 


■iii 


J 


HOW 

FULL 

COLmK 


Us©  m©  OmCK-N-EASY 
^iP^ATBfi  MAP  to  find  ttie 
repeofer  you  are  lookfnq  for! 
HIGH  QUALITY  kimirKffed 
plastic  card  with  map  of  your 
state  (California  residents 
specKy  Noftli  or  South  CA) 
wttli  2m  repeaters  on  tt>e 
front  ortd  ottier  baixte  on  the 
baclc.  Because       It's 

iamtnafed,  it's  toiigh  and 
rugged-  YOUaLLOVfm 

A4   #%p  tNCLUDES: 

V^.7^    440  MHx  eOO  HHa 

PER  CARD  i.2Gti« 

OfBER  3  CARDS  FOff  JUST  ffO 


Bool<9 

CVbl.  5A  Of  SB) 

5A  for  Kenwood, 
Icom,  Scanners 

SBfof  Alnco. 
Slandod,  Vo««u, 
CB,  and  o^v&ti. 


$19.95 

EO- 


u 


Our  quality  Repeater  Maps  ar@  now 
dvoiksble  in  book  (ormi  That's  riaW, 
our  new  book  trtckides  oH  U.S. 
Sfotes,  all  COTKjdkm  ProviiKes, 
Mexico,  Centrcii  America  otkI  the 
Conribbean!  Mops     show     city 

location.  r©peat&rs»  highways,  tram 
deolers,  afKJ  tourist  informationl 
PERFECT  FOfif  TRAVEU  More  than  175 

1MDER  TODAY!  $9,95 


on  aim 
fmrnns 

Display  your  QSl  cards 
wHh  pride!  PkBticcard 
hangefs  protect  yoor 
card*.  Eoch  pock 
contains  two  ttoldefs. 
Each  tKjfder  $4,95 
displays  20  cqrds.   f^ 


I5600NW31sta.  DeptG 

Vancouver.  WA  98685  - 1 6 1 9 

(206)  573-0910  Phone/FAX 

Dealer  Inquiries  Welcome 


oum-ttsAsr 

New  book  Includes 
everything  you  need 
to  know  Jo  have  ftjn 
with  shortwave  radio' 
Great  book  for 
beginners  and  d^ 
experienced  lister>efs 
owocit  fowyr  S9.95 


CATALOG  $2 

REFUNDED  WITH  PURCHASE 


CARD  ORDERS 

ADD  5(K  SHtPPfMG 


BOOK  ORDERS 
|ADD$3.00SHIPPIKG 


CfRCLE  169  ON  READER  SERVICE  CARD 


CIRCLE  33  OM  READER  SERVICE  CARD 
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ROSS'  SS$$  NEW  June  (ONLY):  ICOM  JC  737 
$1,320,00.  W21A  $475.00,  726  Si, 000.00,  471 H 
$950.00,  04AT  $250.00;  MFJ  949E  $135.00,  9120B 
$270.00;  81  SB  $55.00,  422B  $  120.00,  KENWOOD  TS- 
950S  $3,050.00;  TS-SOS  $985.00;  TH-78A  $465.00, 
TS-140S  S808.00,  CUSHCRAFT  R-7  $35850,  ARX- 
2B  $49,50,  1382  $94.90,  YAESU  FT*470  $3^.00;  FT- 
736R.  SPHOME  G-5400B  $427.00,  Fr-411E  $3S3.50. 
ALL  UMITED  TIME  OFFERS.  OVER  9,035  ham-reiat- 
ed  items  fn  stock  for  immediate  shipmeni  Mention  ad. 
Prices  cash,  F.O.B.  Preston.  HOURS  TUESDAY-FRI- 
DAY 9:00  TO  6:00.  9:00-2:00  RM.  MONDAYS, 
CLOSEO  SATURDAY  &  SUNDAY.  ROSS  DISTRIBUT- 
ING COMPANY,  78  SOUTH  STATE,  PHESTON  ID 
a32e3.  (208)852-0830.  BNB707 

GIANT  SOLAR  PAWELS  $44.00  EACHI  Excellent 
Prices/Solar  EquJpment/Accassories.  Free  Interma- 
tiorVSend  Stamped  Enverope,  Catatog  $3.00.  To: 
QUAD  ENERGY.  P.O.  Box  690073.  Houston  TX 
77269.  (71 3^893-0313.  BNB71 5 

SIMPLEX  REPEATERS  $149,001  We  manufacture 
them  ourselves.  QUAD  ENERGY.  (713)893-0313. 

BNB716 

ELECTRON  TUBES:  All  types  and  sizes.  Transmitting, 
receiving,  microwave  .  .  .  Large  ifivenlory  =  sarT>e  day 
Shipping.  DAILY  ELECTRONICS,  10914  NE  39m  ST 
Suite  e*6.  Vancouver.  WA  98682,  (800)346-6667  or 
(206}896-8856.  BNB719 

llfNIATURE  POLICE  RADAR  TRANSMITTER  One 
mi»e  range,  S4t  assembled.  S3L0O  kit,  (219)489-1711. 
P.O.  Box  80096,  Fort  Wayne  IN  46898,  BNB725 

HAM  HADJO  REPAIR— Prompt  service.  ROBERT 
HALL  ELECTRONICS,  1660  IVIcKee  Rd.,  Suite  A,  San 
Jose  CA  95116.  (408)729-8200.  BNB751 

DIGITAL  AUTOMATIC  FREQUENCY  DISPLAYS. 
Please  specify  radio.  Bi^iness  52  cent  SASE.  GRAND 
SYSTEMS,  POB  3377.  Blaine  WA  93230.        BNB758 

AMATEUR  RADJO  SERVICE:  Complete  repair  racflity. 
15  years  communications  repair  experience.  Special 
service  needs?  No  problem.  Give  us  a  <slL  Compas- 
smnate  rates.  HAMSERVE,  1720  Grand  Ave., 
Waul^egan  IL  60085.  (708)336-2064  (Dean)  or  Voice- 
mail  at  (708)580-2034.  BNB760 

THERMOGRAPH  ED  CARDS!  Raised  print  OSLs  at 
flat  printing  prices.  Samples:  Ptione  (817)461-6443  or 
write:  W5YI  Group,  Box  565101 .  Dallas  TX  75356. 

BNB761 

WANTED;  HAM  EQUIPMENT  AND  OTHER  PROP- 
ERTY. The  Radio  Club  of  Junior  H'\gh  School  22  NYC, 
Inc.  is  not  only  the  Big  Apple's  fargest  Ham  dub  but  al- 
so the  nations  only  full  time,  non-profit  organization, 
working  to  get  Ham  Radio  tnio  schools  around  the 
country  as  a  theme  for  teaching,  using  our  EDUCOM- 
Education  Thru  Communication-program.  Send  your 
radio  to  sctiooi.  Your  donated  amateur  or  related  prop- 
erty, which  will  be  picked  up  or  shipping  arranged, 
means  a  tax  deduction  b  the  full  extent  of  the  law  for 
yoti  as  we  are  an  IRS  501  (c)  (3)  charity  in  our  thir- 
teenth year  of  service.  Your  hetp  will  also  mean  a 
wtx)le  new  world  of  educaionflJ  opportunity  for  children 
around  tf>e  country.  Radios  you  can  write  off,  ktds  you 
can'L  Please,  write*phone-or  FAX  the  WB2JKJ  "22 
Crew"  today:  The  RC  of  JHS22,  POB  1052,  New  York 
NY  10002.  Telephone  {516)674-4072  and  FAX 
(516J674-9600.  Young  people*  nationwide*  cari  get 
high  on  Ham  Radio  with  your  hetp.  Meet  us  on  the 
WB2JKJ  CLASSROOM  NET:  7,238  MHz,  11 00- 1230 
UTC  and  21.395  MHz.  13O0-T900  daily  also  at  the 
Knoxvllle  TN  hamlest  on  June  5.  BNB762 

RAMSEY  FX  AND  iCOM-22S  OWNERS:  Conversion 
kits  lor  fufl  coverage,  direct  frequent  entry,  Skhz  spac- 
ing. Send  SASE  for  deUils  to:  TECHNOLOGIC  CON- 
CEPTS, 1803  Missbn  SL.  Suite  303,  Santa  Cruz  CA 
35060.  BMB/ea 

Continued  on  page  $4 


.CoraerBeam? 


SWR  <  1,2:1  acro!i%  ihe  bam3 

Gdinofi  15  fL  Yagi 

No  dimension  over  7  fi 

4048  FToni-toBjn;k  Raiio 

6(r  HiLt^power  Bcamv^idili 

McuiDts  direcUy  lo  masi 

Vetticai  or  HonzaatiJ  BalHiaiiOA 

2nicicriSl45.230MHzSl45,'mCTiSn5.Diial  l4A/440St65 

WcigJu  onJ)'  10  IhL  Add  SU  StuppiDg  in  HaDdltng.    tnia  Si. 


AnUntmsWesi 
Box  5(KJ62  PrtiVfj  UT  84605 


Order  HoiLiQC 
801  373  8435 


POPULAR  BATTERIES 

Sanyo  AA  N*Cads  600  MAH ...$1 .25 

Sanyo  Sub  C  1300  MAH... S2.50 

Get  Cell  12V  6.5  MAH.. ...... $15-00 

Yaesu  FNB-2 .S19.00 

ICOM  3PBH  Case  +  6  AA  NrCads $25.00 

Shipping  add  S3.00  VISA.  M.C.  DISC. 

TMR  Your  BsttBry  Store 
279  Douglas  Ave.  •  AKamonte  Springs,  PL  3271 4 

sao-346-oeoi 


CIRCLE  3S0  DN  REAOER  SERVICE  CA^D 


CIRCLE  374  ON  READER  SERVICE  CARO 


ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentiatty  harmful 
electromagnetic  fields.  AlphaLab's  handheld  TriField^^ 
Meter  measures  AC  electric  fiefds,  AC  magnetic  fields 
and  radjo/micfowave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-fieid  generators  with 
the  M&gn&tic  setting  f.2  -  100  milUgauss,  60  Hz);  identify 
poorty  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  IDO  kV/m,  60  Hi);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  Rf/mlcrowMve  setting  (50  MHz  to  3  GHz,  .01  to  1 
mW/cm2), 

Electric  and  magnetic  settings  are  omnidirectional, 
measurmg  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  deJivery  and 
one-year  warranty. 

Alpha  Lab,  1272  Alameda  Ave,  Salt  Lake  City,  UT  84102 
Call  (801)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiatiori  health  risks 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 

YouTl  love  our  numbers 

$36.95  per  1000 


plus  S3.95  shipping  U.S. 
Bright  Neon  QSLs  that  jump  off  the  wall. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple.  Neon  Lemon.  Neon  Orange. 
Neon  Red,  and  Neon  Pink.  Printed  in  format 
shown,  state  oulline  &  logo  included  at  no 
extra  charge.  (Please  indicate  if  you  want 
ARRL  logo  when  ordering).  Ham  it  up  with 
all  six  Neon  colors,  order  the  Rainbow  Box 
for  only  $4.00  more.  You'll  be  hard  press^ 
to  beat  the  price  wtiile  creating  such 
ST/^ND  OUT  quality 


« 


iN90KK 

T  r-iij  wFAT  HIT    l-Ht 


MM.ila  Q 


asK  wrAT  FIT  IM 

M*M|IIHT  ■,! 


Send  your  check  or  money  order  along  witfi 
(Printed  or  Typed)  Name,  Address,  (including 
County),  Call  Letters  and   Color  of  Stock 
TQ-  QB&W  Printing 

803  N.  Front  Street 

McHenry.  IL  60050 

Custom  jot)  or  Differem  Stocic.  No  Probtem, 
Call:  (815)  385*6005 


N 


\i  \ 


rT!''?^^^^!!^'!^^ 


>y?7^yiyriTir;i?S5sWv?^^ 


Sell  Your  Used  Gear  In  BARffeR  'M'  BUY 

Call  Judy  Walker  today.  1-800-274-7373 


RACK  AND  CHASSIS  BOXES 


BACK  BOXES 


IT, 

ftl^fl 

inu9 

TT5 

s  te;«t 

^njT 

1  15 

ji  » 

tmno 

1  rt 

10 

StK 

3HU9 

s» 

31  to 

aF*j7 

Itt) 

»» 

WiJTO 

IW 

10 

34  ^o 

aftuB 

5.3a 

3S0O 

3RU7 

93S 

4200 

JfiUIB 

i» 

\a 

u  ta 

FtAT  FRCPIT  MC  P&*P 

AM  CO  ZED.  tO^. 
iJOnOM  AND  THE 
GNDPAhi€L9  Af% 
BUUXBHJSHED 


CHASSIS  BOXES 


yic-AA 

MC-M 
MC-«A 

hIC-BA 


^^^7i 


17JS 

+  SP5 
f7JS 

2205 

22.06 
24.1! 


N^T  SH4CMM 


Vl3A  /  mKf    FACTOiftv  pn  i»tP«  OTXnS  9*»iD  O^  r^D^MO  Kh  ChlAX 

SE  s>c  SA'"  #P  p  iioi  icrr  E>^  ytf  txiffi 

SESCOM  IMC    5^?:?w4flDC«VEM£iN)r:<««C*iXVuSA. 

teLi  1  K^^M  {OflI>e  RS  )800'^4-34  57  (TECHNCJM-  HELPI 

70a- 565^34  00  FAX  702-56^4828 


CIRCLE  167  ON  READER  SERVICE  CARD 


I! 


SPY  ON  THE  EARTH 

See  UvB  on 

your  PC 

what 

satellftes  in 
orbit  see 

Learn  tiow  you  can  bene^  greatty  from  ttis  endting  new 
technoiogf;  Semi  $30  il35  air,  S40  overseas)  for  our 
fariBsSc  12  d^Ms  set  of  professiorta)  quaJFty  ccpyrigHed 
programs  {\BU  type)  Ihat  6oes  sai&iJii€  tracking,  dala 
acquisilion.  image  processing,  file  conversion  and  much 
more.  Diskelle  and  information  package  includes  ali 
programs,  satelfits  vi€w$,  C  language  souci^t  ttdt  for  a 
DOpurar  satelfite  image  acQuisrtion  program,  hardware 
schematics.  catak)g  and  ^scojnt  oeilincale. 

VANGUARD  Electronic  Labs 

Dept.  A,  1 96-23  Jamaica  Ave. 
Mollis.  NY  11423    TeL 7 18-468-2720 
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NO  TUNERS 

NO  BADIALS 

NO  RESISTORS 

NOCOMRROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON  T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  QATALOQ. 

rivltw  In  Oc t  7J  J  PW         ■  S«fi1.  '^5. 1  MS         M  irtjh  75, 1  (M 


BILAL  COMPANY 

137Nlartc^it1trDrlv« 
Rodtsint,  Color>d«  Sl^1 6 


1993  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory *  * 

Name  Index -,*...». 

Geographic  Index ..........  ^ . 

All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 
703:  894  5777         800:  282-5628 


.$10 
-.10 
,,10 


J 


CffiCLi  17<»  ON  READBt  SCimCC  CARD 


CIRCLE  42  OH  RUDER  SEHVICE  CARP 


Viewport  VGA 

Color  SSTV  tor  (BU  '  Ctorm 


NOW 

WITH 

WB8DQT's 

FAX 

480 

OPTION 


F«»tuiM:  Rk^vh  B.  12,  24  tnd  3&  SAV.  3e  or  72  ind  Mt,  M2,  Si ,  SZ 
FUll  COLOa  M  REAL  TIME,  ihp  ^vrwv  appHr  OA  th*  tertvfi  » 


Complete  Kft  Onty  , . 
Assembied  &  Tested 


$  169.95 
$  229,95 


CA  Residents  add  7  75%  safes  UJr  BA^:  SGSO  (insura^ 
formigtt  otfief^  Add  20%  Far  catalog 


A£ A En§imenn§  mm 


£121  W,  L»l>«lmD  §  K  -  AruhdliD,  CA  92601  <  714>9S2-2114 


SAMPLE 
COPYI 

MTip  RADIO  CUSSVIED 

Antique  Radio's  Largest'CirculBtion 
Mon  thly  Magazine 

Articles  -  CI&sstfiQd9  *  Ad^  tor  Parts  A  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40*9  &  50'*  Radios  4  mqre,*. 

Fr09  2Q-wprd  ad  e$ch  month,  Don 't  mis$  out! 

1-Yean  $29.95  ($44  J5  by  1st  Class) 
6-Month  Trial  -  $16.95.  Foreign  -  Write. 

A-aC,  P.O.  Box  e02-EB,  Cariiste,  MA  01741 

l^g  Or  Call:  (50B)  371  -051 2 


eilCCL£  109  ON  READER  SERVICE  CARD 


Have  youw  own  repeater  or  lirtk  iystein^ 
Lan  TqxMcr  $H?mp  itiitioiii  cimJiricaiiQn  to  ycnir  fidia  |cv.  usimp^y 
ph^  m  jfxt  |3il  tikal  for  cmcrp^vicv  nr  nnfuMcAnoibik:  Fcpcitirr^! 
The  BRt-2  voti^y  viiih  ANV  rcizcivcr  tor  sHiamicri  mJ  ANY  inm- 
miller  Super  fttJi^iilLi^rc  VOX  t^pcrkilUin  make^K  MtUp  quiick. 
InclutlfH  I  Ijn^  und  Hinti>Lii  linient.  PaNNJvo  uuJin  Interriii:!;  Jbf  clean 
Auilia  Onty  AS""  \  1^"  jl  1,5"  aiJ  i^haJcv  ti]  i:  VDC  nr  ^*V  biiutf>- 
psmci  (picjs:  ^fttcily  when  cmkinngi  ORDER  BIU-2  ISO. 


TlK   ftJlt-l-HE   )IM   t  IhA   ^  *|plipla   b^ 
OODER   PPlt-3'liB  tH 


ivi  ■# 


CM  ink  T 


M^NV  MORE   PHO0l!CTSi  CAU/Wrh  t   H)k  INFO] 
ELECTRON  PROCESSING.  IMC  lAic^    i"!!}    Tmr 

FJO,  BOX  68      CEt>AR.  Ml  ^96: 1         *^^^J    22S-702C 


ITECH 

ICOM  Service  Specialist 

17  years  expmence  with  iCOM 
wiU  service  most  tCOM  modefs 

NO  MINIMUM  LABOR  CHARGf ! 
MODS  PERFORMED!  FAST  TURNAROUfiD! 

Also  service  KDK  and  some  Kerrwood  {calf  first) 

ITECH 

Lewisvtile  Wast  Center 

701  S,  f-35E.  Suite  115 

Lewisville.  TX  75067 

NW  comer  of  1-35E  &  Fox  Av. 

Phone:  2U-21 9-1490  Fax:  214-219-1687 

Fred  Paimer  WA5W2D       Bm  Palmer  WBSQCY 

ITECH  also  buys  inoperaUvs  fCOM  &  KDK  ham, 

business,  marine  or Bvi^ijon  radios- 


CIRCLE  295  ON  READER  SERVICE  CARD 


^o^^  RC-1000 

Computer  REPEATER 
Concepts   CONTROLLER 


•  Aiitopateh^  Reverse  Aulopatch 

«  User  Programmable  CW  ID, 
Control  &  User  Cedes  &  Timeouts 

Manual  with  scliematics  •  90-Day  Warranty 

Wired  &  Tested  w/  manual ....  $233.95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 
Hew  Port  Richey.FL  34653 

813-376-6575 


Personal  Code  Explorer' 


t^km:HOii 


cq  CQ  :q  R 


iw.  FflCliLlTl  _ 
Hi  HEL   IPir 


_  ■■    I     --■'    i. 


5r-£»9tlf«_ 


Ofi-Sow 
Scope 


#  Novices 

*  SWLs 
Veterans 


Mve  Digital  Signals 


Copies  FAX.  RTTY,  MORSE. 
SITOR.  PACKET,  and  more 
From  receiver  to  IBM /PC  CGA, 
EGA,  VGA  screen.  Easy  to  use 
and  install,  Elxtensive  Eoanual. 


ViSA 


Personal  Code  Explorer  -  $129  S&H  $4 

I   Free  Brochure,  Call-Write-Order  MC/VISA, 
Phone  (414)  241-8144 

^SKfiwa^wi^  Box  51 3ST  Thiensville,  Wl  53092 


aftOLi  leo  dm  reaoeh  service  card 


CmCLE  ?g  ON  REAOea  SERVICe  CAJiO 


SOLAR  POWERED  HAMSI  The  Sunswitch  fs  a 
charge  controller  to  protect  your  batteries  from  over 
cfiarge.  Power  MOSFETs  are  used,  no  relays!  Assem- 
bled tuned  and  tested  S39;95  plus  $2.50  shtipping. 
SUNLIGHT  ENEFIGY  SYSTEMS.  2225  Mayflower 
NW.  Mas$iilon  OH  44647.  BNB774 

AMATEUR  RADIO  REPAIR  SERVICE:  Most  makes 
and  models.  Kenwood  Authorized  Sen/ice  Center 
Over  30  years  of  Amateur  Service  experience.  INTER- 
NATIONAL RADIO  &  COMPUTER,  3804  South  US 
#1 ,  Fort  Pierce  FL  349S2.  (407)489*5609,       BNB776 

R-390-A  SERVICE:  Mo<hlle  repair  and  alignment  to 
complete  reman utacture,  new  front  panels,  knod  sets, 
VFQ  oatlbratjon^  new  filter  capacitors,  tubes,  squek^h 
modification,  20  years  expefl  service,  2-week 
turnaround,  very  reasorxatjie,  any  oorKfition  accepted. 
(419)726-2249.  BNB813 

FREE  SHAREWARE  AND  HAM  CATALOG  for  IBM  or 
CoGo.  Morse  code  Computer  Interfaces,  S49.95.  DY- 
NAMIC ELECTRONICS,  Box  696.  Hartselle  AL 
35640.  {205)773^2738.  FAX-773-7295.  BNBaiS 

PROFESSIONAL  COMPUTER  DRAWN  SCHEMAT- 
ICS from  your  sketches.  Klaus  Spies,  (706)966-4835. 

BNB620 

SENSATIONAL  NEW  WAY  TO  LEARN  CODE-Do 
Aerobics,  Sing^  Jog,  or  Drive  while  learning  cocje! 
Now  the  secret  Is  yours!  Order  THE  RHYTHM  OF 
THE  CODE'Morse  code  music  cassette  today!  $9,95 
ppd  KAWA  RECORDS  PC.  Box  319-5.  Weymouth. 
MA  02188.  Tune  irt  15.685  Mtiz  Shortwave  Sundays. 
6PM  EST  to  hear  The  Rhythm  of  tfie  Code  on  'Radio 
Techniques".  BNBS24 

SEIZED  GOODS,  radios,  stereos,  computers,  and 
more  by  the  FBI.  IRS.  DEA.  Available  m  your  area 
now.  Call  (800)436-4363  exL  C-6223,  BNBa26 

DIGITAL  SWR  and  POWER  METER,  Assemble,  Kit. 
or  Plans,  with  Alarm  and  Set  Points.  FREE  informa- 
tion. RUPP  ELECTRONICS,  5403  Westbreeze,  Fort 
Wayne  IN  46804.  (219)432-3049.  BNB831 

FCC  COMMERCIAL  LICENSE  PREPARATION  RA- 
DIOTELEPHONE-RADIOTELEGRAPH, Latest  home 
study  fast  easy  audio  video.  FREE  details  WPT  PUB- 
LICATIONS (800)800-7588,  BNB84Q 

AMATEUR  RADIO  REPAIR:  FCC  licensed,  17  years 
experience,  lab  quality  NBS  traceable  test  equipment, 
reasonable  rates.  G.B.  COMMUNICATIONS,  mC, 
963  Birch  Say  Lynden  Rd.,  Lynden  WA  9S264: 
(206)354-5884.  BNBa60 

NEVER  BEFORE!  20,000  shareware  programs  on 
three  CD-ROM  discs,  $69  plus  $5  shipping.  Including 
rnany  useful  ham  programs.  Amazing  valuel  Dealers 
wanted!  CROSLEY  SOFTWARE,  Box  276G.  Alburg 
VT  0S44O.  (514)739-9328.  BNB871 


FREE  Ham  BBS.  (317)742-22T4. 


BNB899 


AMATEUR  RADIO  REPAIR!!  all  makes  &  models  av- 
erage Labor  per  unct  S96  DO.  W7HBF,  DAN  RUPE, 
1^32  S.  Uplands  Df.,  Camano  WA  98292.  (206)387- 
3553,  BNB900 

WANTED:  BUY  h  SELL  All  types  ot  Electron  Tubes. 

Call  toll  tree  (800)421^9397  or  (612)429-3397.  C  &  M 
ELECTRONICS,  Harold  Bramstedt  6104  Egg  Lake 
Road.  Hugo  MM  55038.  61^3915 

COMMODORE  64  HAM  PROGRAMS-S  disk  sides 
over  200  Ham  programs  $16.95y$.29  stamp  gets  un- 
ustial  software  catalog  of  Ulilities,  Games.  Adult  ard 
British  Disks.  HOME-SPUN  SOFTWARE,  Box  1064- 
BS.  Ester 0  FL  33928.  BNB9 1 7 
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CALIBRATED  FIELD  STRENGTH  METER  KfT-See 

Jarr.  92  QST.  Accurately  measure  and  plot  antenna 
gain,  F/B  ratio,  etc.  up  to  40  dB  with  one  dS  resolu- 
lion,  BROCHURE.  (504}863^2008.  R.  Fowler,  N6YC. 
351 20  E.  Moran  Ra,  Pearl  River  LA  70452.    BNB920 

ACS  NUOB  BBSJ  Free  access,  ovef  16,000  pro- 
grams, (316)251-2761.  BNB923 

INEXPEMSIVE  HAlur  RADIO  EQUIPMEriT  Send 
postage  stamp  for  fist  Jim  Brady  WA4DS0,  3037  Aih 
drey  DR.,  Gastonia  NC  28054.  BNB927 

USED  AND  NEW  AMATEUR  RADIO,  SWL,  AND 
SCANNERS,  We  buy,  sell,  consign  and  trade  used 
equipmenL  Thirty  day  wan'anty.  Western  Pennsyhra- 
nias'  newest  Amateur  Radio  supplier.  FOR  HAMS 
ONLY.  (412)82^9450.  RoW)  KESEE.  BNB929 

RAD  JO  REPAIR  Amateur  and  commercial  profession- 
al work.  Fred  Fisher  WF9Q,  6366  W.  River  Rd..  SoutTi 
Whitfey  IN  46787.  (219)723-4435.  BNB930 

PRINTED  CIRCUTT  BOARDS  for  projects  In  73,  Ham 
Radio,  QST,  ARRL  Handbook.  Lis!  SASE.  FAR  CIR- 
CUITS, 1 8N640  Field  CL.  Dundee  I L  601 1 8.  BNB966 

WEATHER  INSTRUMENTS  Digital  and  Tradflional. 
Call  for  catalog.  THE  WEATHER  STATION.  (603)526^ 
8390.  BNB967 

AZDEN  SERVICE  by  former  factory  technician. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.,  10716  SW  190  St.  #9.  Miami  FL  33157. 
1305)2333327.  BNB979 

COMPUTER  &  PRINTER  USERSt  SAM  Amateur 
Radio  Callsign  Database  $39.95,  $3.00  shipping. 
Renew  your  ribbons.  Ink  for  20  to  30  re  inking  $6,00 
plus  $3,00  shipping.  C  &  S  ENTERPRISES,  P.O. 
Box  561.  Clinton  MS  39056  Sid  Wilson.  WBSGFM, 

BNB980 

SURPLUS  Huge  quantities.  Lowest  prices  In  America! 
Dealers  wanted.  Catalogs  S3.  SURPLUS  TRADERS, 
B03t  276A,  Alburg  VT  05440.  BNB985 

I  BUY  ELECTRON  (VACUUM)  TUBES  Magnetrons. 
Klystrons,  Planar  Triodes.  etc... Jeremy  Madvin  at  the 
VACUUM  TUBE  EXCHANGE.  {S0O)995-TUBe  or  fax 
ai  (800)995-6851 .  BNB987 

PICTURE  QSL  CARDS  of  your  shacl^,  etc.  from  your 
photo  or  black  Ink  artwork,  500  $28.00,  1 ,000  $44.50. 
Also  non^ picture  cards.  Custom  printed  cards,  send 
SpQcificaHons  for  estimate.  Send  2  stamps  for  illustrat- 
ed literature.  Generous  samp^  kit  S2.00,  half  pour>d 
of  samples  S3.D0.  RAUM'S,  6617  Orchard  Road. 
Coopersburg,  PA  18036.  Phone/Fax  (215)679-7238. 

BNB9Sd 

HEATHKIT  CATALOGS  WANTED:  Looking  for 
Heathkit  catalogs.  CaJI  (603)432-2615  or  write 
W1JJ0,  Bob  Cobum,  4  Tirtkham  Lane,  Londonderry 
NH  03053,  BNB990 

CELLULAR  HACKERS  BIBLE-  $54.45.  CeElular  Pro- 
grammers BitoJe-$84.4S.  Cable  Hackers  VKteO'$39.95. 
Satellite  Hackers  Bible ^$56, 95,  Scanner  Hactcers 
Bible-$34.45.  TELECODE,  PO.  Box  6426-RF,  Yuma 
AZ  85366-6426.  BNB993 

VIDEOCIPHER/SATELLITE/SCANNER/CABLE/AM- 
ATEUR/CELLULAR.  Repair  Manuals,  Modification 
Books  &  Softwwe.  Catatog-Sa.OO.  TELECODE  RO, 
Box  642e'RF.  Yuma  A2  85366-6426.  BNB994 

ROTOR  PARTS  ROTOR  SERVICE.  ROTOR  acces- 
sories: Brak-D-Lays,  Qulk^onnects,  Pre-Set  mods. 
NEW  models  for  sale.  Free  catalog.  C^.TS.,  7368 
3R  106,  Pemberville  OH  43450l  BNB996 


HamCall  /  CD-ROM 

5<IO,ODa  HAMS  plus 

1 ,000  '•  o(  Public  Ofimiin 

Amfflew  Racfie  Progrvrr;  ard  DutA 

New  mSih  IntenvbcAJu 


CD- ROM  Dsc 
Shipping  (pel  &fci#i^ 


S50  00 
.  *5.00 


QuCKMAiTER  Pubti&hlng 


T03>-8»tSr77.a00 


CSCLi  §e  am  READER  ^EfiVICC  CARtI 


/4^  /4t{€4§UmC9iH^ 


Chassis  Kits 

Cabinet  Kits 

Assejnbied  Cabinets 

Slope  Box  Kfls 

UHF&VHFAfHemm 
Power  Divicler  Kits 


Back  Shelves 

Rack  Equipment  Cabins 

Antenna  Groundirig  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  entclosures 


Sm^l  sheets  Afumlnum  and  Brass 


\M44^ 


Charies  Byers  K3IWK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717^292-4901 

Between  EPM  and  3:30PM  EST.  Eves. 


CtRCLE  222  OH  READER  SERVICE  CARD 


K-Quest 


S*^     Ifl  4  ^f^     MS-DOS  hifd  ddk  s>-fletm 

Faiilaif  rc  12  f  roiram  Co  flection 

□  Lan4.lnk  s&nsLilio-nai  packet  program  N(w^  vers  2.0 
Q  LOG*EQF  ilick  tW  Eogger  Vhnth  Kenwood  rtg  com  rot 
O  GQoClock  ^gpert}  gray  hn^e  program-  t%M  vem  4.$ 
U  BANDAID  HI  iafi|&cpfOf>09aticm  rorecasier  &  more 
O  HypMLog  gfeait  logger  witii  Cluslar^  ng  sj^port 
O  PC-TRACKlLiil  color  g raphes  saiefiile/oscar  trac»cer 
OCT  v6  14  best  knowrt  contest  iogg^r  Outatanding? 
QMAFPER  comprehensive  DX  propagation  rjrec^asier 
□HAMCLOCKget  local  Hme  around  I  he  worfd  Inslantly 
QSup«fMona  learn  or  improve  CW  &kiJla  -  Imlltit 
UPACKETS  super  %IM  pscket  program  from  Austraria 
QftF  TOOLBOX  easy  menu  driven  amateur  caJculalor 

TO  ORDER:  Send  cTieck  or  money  order,  specify  5%  or 
VA  disks  Foreign  orders  add  S5  3 hipping^  Vi^a/UC  OK 
Texas  residenis  add  $1.61  tax  -  Full  30  Day  Warranty 

P.O,Box  92877  -  Southlake,  TX.  -  76092 

ai7-421-OS«0 

Wflli  ir  Call  ftr  itt  frit  iiftvira  «itilfi 

CIRCLE  46  ON  REAIMR  SERVICE  CAAO 


ONV SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 
800-345-5634 

Phone*  FAX  201  •327-2462 


ONV  Sataty  Belt  With  Seat  Harness 

S89J5 

OSHA 

We  Ship 

Worldwida 

Ord«r  Desk  Op«n 

7  DoysWeek 

ONV  Tool  Pouch  51 5,t5 

Add  $4,00  Fof  Handllnfl  VISA  M/C  CHECK 


ONV  Belt  WJO  Seal  Harness 

$74.95 


CIRCLE  102  ON  READER  SfAVICe  CARD 


CABLE  T.V.  CONVERTERS 

Jerrold"*,  Oak.  Scientrfic  Ailantic,  Zenith.  & 
many  others.  "New  MTS  stereo  add  on: 
mute  &  volume.  Ideal  fof  400  &  450  owners. 


1-800-826-7623 

B  &  B  INC.  ^ 

4030  Beau  D-Rue  Drive.  Eag3n  MN  551 22 


CIRCLE  21  ON  READER  SERVICE  CARD 


PERSONAUZED  BELT  BUCKLES 

and 
RUBBER  STAMPS 


Solid  brass  Belt  Buckle  uniquely  designed 
for  ham  radio  operators  and  personatized 
wTth  your  call  sign  for  only  $22.00  plus  S3.50 
shipping  and  handling  per  buckle  ordered, 
outside  the  U.S.  add  S7.50,  Rubber  Stamps 
with  call  sign,  name  and  adcJress  for  $6.00 
plus  $2.30  shipping  and  handling,  outside 
llie  U.S.  add  $3.60. 

PLEASE  ENCLOSE  YOUR  CALL  SIGN 
Please  send  check  or  money  order  io: 


C  &  J  ENGRAVING 

PC  Box  1433 
Broken  Arrow.  OK  74013-1433 


CIRCLE  390  ON  READER  SERVICE  CARD 


MORSE  CODE  MUSIC? 


New-Powerful-Breakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat.  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills*  Now 
the  secret  is  yoursf  order  "THE 
RHYTHM  OF  THE  CODE"™  Version  II 
cassette  today! 

Ture  in  15.685  MHz  Shortwave  Sundays,  6  PM  EST  to 
hear  The  Rhylhm  Of  The  Code  on  "J^adlo  Techniques" 

KAWA  PRODUCTIONS 

P,0.  Box  319-RF. 
Weymouth,  MA  02188. 

Send  $9.95  and  we'll  pay  the  shipping  to: 

Chscfi  or  mon^y  ordof  only     We  ship  all  orders  whhJn  10  doyft 
Outsklf  U.S.A.  pFcDai  add  $2.  lur  atr  meJl.  MA  residents  fi^SS^  ddd 
S%  sales  UUL 


CIRCLE  2  ON  BEAD  EH  SERVICE  CARD 


P€rtsofMi  cat^iiTwMft&frEs  comim.^i£^ 


Sfae^^^44^  ^<^  ^to«^4^ 


y  Full  Duptev  Autopatch 
*^  91 1  Efnergency  Access     '-^^ 
</  Reverse  Autopaicti  vH^otf  Restrictron 

!  y  Voice  Mail        ^  Voice  ID 's     ^  BSfl  X 1 0 
/Voice/Tone/DTMF  Paging      •/'Scheduler 
/"Lin  ks    y  Programmable  C  ourt  es y  To  n  es 
1/ Hardware  Logk;  J/O       v^ReaJ  Time  CkDCk 
'  v^Morse  Code  Practice        ^Remote  Base 

I     PCRC/2  ComtMnes    tf^  power  of  your 
I  XT/ATplatJorm  with  a  tiigh  quality  play  and 
record  voice  digitizer  creating  Ihe  ultimate 
repeater  controlter.  Z$a^^  ^6^S 

5W'563'471S     ^ 

Fax: 563^ W  ^S:28&t5W 


I 


' 


I 


OnCtE  198  ON  READER  SERVICE  CARD 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


202101  ^reryday  Electronic^  DaU  Boofc  by  MiU  Ta^iry  BA 
A  baste  rbiztnnuc  '*recip£~  book  ie^d£  coomiDaJy  ivaiUbk  ccai|K}- 

siioa 


SON  102  Practical  Digital  Electronics  Handbook  hy  ^^ih  Too- 
ky  BA  Contain:^  nine  digilul  tesi  gca^  projccl^K  Pij^it^tl  c^ircgitu,  logic 
faics^  bJKUiblcs  juid  limcf^.  tnitTopn^OK^n,  nsemory  and  Lnpui/DUiput 
ikvMSf.  $1450 


20N1iO3  Electronic  Power  3imriy  Hantft^coii  by  tan  R.  Si/icimr 
Cflvcjci  many  tfpci  of  supplm'-haiierict.  simfile  AC  supplks.  iwitd) 
m«k  supplier  ami  tnvwteR,  $14^ 

20N104  Electronic  Tesl  Equipment  Handbook  hy  Steve  Money 
A  fukkr  ID  clrcircmk'  tcsi  cquipmciit  for  tile  cn^ncci,  icchflidi^iii,  stu- 
dent 3ii4  Home  crthu;i|t$L  SlS.00 

20N105  Digital  L^glc  G«it9s  and  R^^Bop•  try  tan  R.  Sinckit 
A  fimi  fiiuniLLitiuii  HE]  tiigjui  cJcciitmics,  Tiui^  the  EOfJics  of  ^JUci  and 
ni|i-f1o>pfi  ihoTQUnJlii)'  imd  rrom  the  t»guiiiiny^  $IH,CNI 

01080  Master  Handbook  of  1001  Practicat  Etectronic  Clr- 
cuil&  Tncd  jnj  proveni^aiy  i^tme circuit.  SI9*9S 

01  P$0  Pirate  RwJiO  Stations  ^>  Afidmv  Yod^  Tuaing  in  to  un- 
danmind  Imadco^u,  S12SS 

01T01  Transmitter  Hunting  byJo.'itphMofnamiThimMCurtee 
RyUlp  (lircclion  HnJing  simplified.  $1?*1I5 

02030  Commodore  Hani's  CompartLon  by  Jim  Gmbin  Com- 
maiocc  compiler  md  (^  lianL  &J0 

II3I10S  FUty  Today  by  Davf  Ingram  Madctn  gui^  to  nrruieur  a- 
itimeleiypi!.  SJLSO 

D3$04  Hiddeft  Signals  on  &at&Mite  TV  by  Thomm  Harringten 
The  vxpa  sipu^  on  the  uicllim.  ti\**M 

ll$ED3  First  Booh  of  Modefn  EJectronlcs  Umque  fir^jcctf  iliai 
ve  iDEHiey  saiiq^  $11.95 


09D22  Ttie  World  Ham  Mel  Directory  byMiU  Wi;kav\fski  New— 2nd 
edition.  Ifiiroduces  thie  iipecijil  intcresi  ham  radio  networks  and  ^hciws  >pu 
w  hen  wi  whn?  you  cm  tunc  them  in.  S^SQ 

09F33  Ptrale  Radio  Directory  by  Geor^f  T^Uer  Where  ip  tune  in  oo 
KCTCt  pnierUiimTicnt  it^imL  $7.4$ 

)0F093  19$3  liit«fn«tjgn«l  Calibook  Th«  new  ]99^  IntcfnaEKVi^  Call- 
book  ii*[t!i  300,000+  liccnt^ii  nidio  amiueuiii  in  the  countries  outside  iVonh 
America.  Ii  covers  South  Amenca^  Euro^ieK  Africa,  Aiiiii^  and  the  Pacific 
ifca  (cJicliaive  of  Hiwtit  and  iIk  UJS,  po$K:&non£).  %BS^ 

10D093 1933  Hofth  Americwi  Canbook  The  1993  Xonli  Aimicaa 
C^tidafe  Has  ibc  calh.  nzma^  And  iddrns  in/Kmukn  for  500J0QO+  li- 
censed radio  amaieuf*  in  lit  eounoricj  of  Nofih  Ameno.  S29.9S 

0SH24  RAdio  Handbook,  23rd  Ed.  hy  WiUiam  i  Orr  WfiSAt  S40 
pagE^s  of  ever^'thinj;  ycii  wunied  to  know  ubout  radio  communicatton, 
S29^ 

OSBIO  Heatft  Kostafgia  hy  Terry  Ffrdta  K^fT  124  pasgt  nitBinEted 
JllltDfy  of  die  Heaih  Qomp^uiy,  IncJudei  nwiy  iisui  mtmania  conirib^tffJ 
by  long^fiiTic  Hodail  employees.  QIB10S9J0 


tOE>Fd2  1992  Cdtlbook  Supplement  /\n  update  to  die  1992 
tnicnuiionai  md  Amrricin  cilL^oobs.  StOJQO 

12E7e  Bft$fC  Electronics  Wrrpertd  by  the  Bunau  i^Nami 
firsGiwt  Covers  Ehc  irrptirEjjit  a:&peco  of  i^ied  ekctnnici  and 
clectronius  ciammtiiikdiiDns.  $IQ,95 

12H4\  Second  Level  Basic  Electronics  Prepared  by  ili£  Bu- 
reau vf  t^'avat  Penannci  Sequel  to  Sasic  ElecJronicSr  thorough 
Hunnau  of  ihe  m«t  idvanted  levels  odfipikd  cfcciTOoics.  STjSO 

01D45  TtM  Uitjstnited  [>ictiorkaT¥  ot  EJectionics.  5th  Ed  by 
Mt^  P.  TtuiKr  and  Stan  Gibtitfca  An  exhaQiiv^  li^  «f  ibhrcvijK 
tiDii&,  3ind  appendices  pcliii^  with  iU^heni.&iic  s)T)nhoLs  ajid  izoni  cr- 
sion  tables,  $2d.95 

20iSI09l  nAo$t-Of ten-Heeded  Hadio  Diagrams  and  Servio 
log  Informttion,  1926-1938,  Volume  One  rorr^itkdifyMJi. 
0a>iai  An  invaluabic  reference  fat  aftyone  involved  ui  Vintite 
Rain  rcMofttkm.  SI  K^ 

20NO^&  How  To  Redd  Sefiematk^  44lti  Ed)  by  DonaM  E. 
HErrinpvn  Wrinert  fiiT  the  bc^inrtei  in  i:lbi:trDnics>,  but  it  dUo  eon- 
taini^  infomialion  valuable  to  itic  hcbbytsi  a^d  engineenng  tcdini- 
cian.  $14.95 

20N0S7  Radio  Operator's  World  Atlas  by  Wait  ^timm. 
W&CP  Thti  Es  ■  eotnpACt  l$%7},  dciailed.  and  c?Oinpfvbeiaive 
worid  ailte  dcsi^fied  lo  b«  a  wf&fsesLiksk  idp  compinkn  for  ndki 
opentcn.  S17.9S 

20N096  Electromagnetic  fi^n  by  Cyrit  Smith  and  Simtm  Best 
Health  gnd  hiizaid  in  Ehe^lecirical  envjfoniiKni.  $29.95 

20 N 020  Secreia  of  RF  Circuit  Design  ^v  Joseph  J.  Carr 
Written  in  clear  non-Eechnical  langiuee,.  covers  everytMni;  from 
jiucfttuj,  10  [oibiitonL  S19_50 

2{M107  Ham  Sttiff  A  cmap^htnsvnt  tutyer's  guide  and  di^nto- 
ry.  SI9.9S 

20N109  73  Magazine  Index  1960-1990  A  complete  index  to 
every  smiele  ptil>lixhed  in  73  Mami^me  thrwigh  19!W.  Book  SIS.M 
IBM  ioftwaic  (spcafy  type!  S30«N) 

2014110  Product  Aeviews  Since  194S  Coiaitt  in  index  to 
3,400  product  ne^icwii  ihii  h^vz  apptircd  m  QST,  CQ.  HR.  71  tfkd 
Radcom  BcMit  Sll.95  IBM  Softwaie  5JS  SIOUOO 


SHORTWAVE 


06S57  1993  Passport  to  World  Send  Radio 
by  Imentaannat  Broadca^tm^  Sermes.  Ud  You'll 
fu  ihe  latest  nation  ^md  lime  gridfu  $1450 

DBS  VI  Shortwave  Receivers  Past  and  Pra- 
Udl  edited  hy  Ftcd  X  Omrttmn  Guide  lo  200+ 
shntwjive  lefcivcn  manufiftund  in  dw  Lul  20 
j^t%.  The  Blue  Book  of  shoctvm  ndio  viiat. 


07R25  Tlie  RTTY  Listener  by  Fred  Ostermen 
New  and  expanded.  This  !ipeci<ilized  bE>ok  aim- 
pi  lew  issue*  I  through  25  of  the  RTTY  Listener 
Newfiftter.  Cootiiifis  UFHosUle.  hanJ-to-rmd  infor 
Rtuton  on  adwanccd  RTTY  and  FAX  mqniimf^ 
iedmh4ue  md  fnn|ue«icic3^  StfJS 

03C09  Stioftwave  CLandestine  Oonnd«n!ial 
by  Gerry  L.  Dexter  Covers  all  clajiii^siine.  broaiJii' 
cjju!tinm>  courtj^-by-cojnrry:  (clIs  frequencies^  oth- 
er luipoihlbihed  imfprmiition:  spy^  inMirgents,  frcC' 
dnn  lljihtcr^.  rebeL  inarthist  radio^  «ecici  ladio. 

03M221  US  Military  Communications  (Part 
1^  US  Military  commjniuatlcirt  diorLsi^U  on  shOfi-^ 
Witvc.  Covers  frequrncie:^,  h.H'Ckj^TOund  on  poinHO- 
point  fi^queneicH  for  the  Philippineii,  Jiip^n  and 
Korea.  Indidid  tad  Pacific  Occjuis,  and  more. 
$12-95 

03M222  US  Military  Comniunicationt 
(PftrtS)  Coven  t'5  Coastguard,  NASA.  CAP. 
FA  A,  Depi.  of  Energy,  Federal  Emergency 
Management  Aj^ency^  DinBHler  Coininunicaiinfis, 
FCC,  Dcpc.  of  Jtiiticc.  From  U  KC  10  9073  KC. 
%USS 

IBM1223  US  Military  CommtmicatioRS  (Pirt 
3)  ComfHetei  ihe  >asi  oicraEl  frnquency  list  of  L'S 
Mihtar>  services,  from  8993  KC  lo  27*944  KC. 
$0.95 

095^2  The  Scanner  Ustener's  Handbook  by 
Crfwfrf  SMMfr  NZBFf  Get  the  most  out  of  your 
scanner  radio.  SI'L^S 

03S20S  Radtoteietype  Press  Broadcasts  Ay 
Mtihdfi  Schoay  Schedule;^  of  Press  Services  b)  iime. 


freqyeiKyr  and  counu^  Noadeasli&g  in  En^liih^ 
Fiench.  Ciciinan,  Spxriih,  and  Votiupxex.  $12.95 

11188  Tune  In  on  Telephone  Calls  by  Trnn 
Kneild  K2AES  rormaltcd  as  a  ficqucrcj  list  with 
detailed  descriptiori  of  each  service  and  iis  location 
in  KF  spectfum.  SiZJS 

09K2(E  Guide  to  Radloteletype  (flTTY)  S(>^ 
Hunt  fry  /.  Klxnftei^ii^  Ipijjtal book  coverv  all 
RfTTY  umitmi  from  3MKi-J0MHi.  Pttss.  Mih- 
tary.  Commercial,  Jvletco.  PTTs,  embassiesi.  iind 

IIASlO  Air  Scan  Guide  lo  Aeronautical 
Communications  (5th  Ed  J  by  Tnm  Knalri 
IQA£S  Most  comprehensive  fLuidc  lo  rtioniionog 
US  stenpnauiical  comniunicatiansk  Cover  all  Ciini- 
diar  land  airpon^i  and  se;iipljjie  ba>n<  plus  llstincs 
for  Central  AmcriLraT  the  CaribbciriH  ^fonh  Al- 
lantic^  and  the  Piuzific  Territories.  $14-95 

tSAO02  Scanner  and  Stvortwave  Answer 

Ohb  hy  hobliyms,  SUfS 

07A66  AeronautiCiT  Communlcatloni 
hiindbook  Av  Roh^rj  E.  Bvans  Eibiiiitivc.  ^'hoiar- 
ly  ireauneni  oi  f^honwave  aeronautical  tistenitig:. 
&I9J5 

07R20  A  Raino  Journal  t912-1940  by  Rta^ 
Retukiiej  ^9CRC  Ea3>  lo  re^  and  inrormative, 
edtxational  and  ^tcnainin^  A  rnp  dOMin  Tncmory 
lane  LC  the  early  tlays  of  radio.  $7*95 

llRFia  The  "Top  Secret"  Reglslry  of  US 
Go^rtmment  Radio  Frequencies  (7tti  Cd,) 
by  Ti>m  Knitiel  K2AES  Thi£  scanner  dtJnficiory 
hu  become  the  (isLndard  refercoce  sdurec  for 
frequency  and  other  imponant  infonmfiofi  i^lai- 
lii^  [[!  the  communications  of  federal  agencies, 
S19.95 

11F52  Ferreirt  Confidential  Frequency 
List  New  Revised  Edition  cnmpikd  by  AG, 

Hath^ey  All  frequauncs  hocn  4  .Mliz-ZSMH2  cvr- 
ertn£  iihtp,  ernbasay,,  afeo.  Volmei^  lnteq»L,  iuhih 
beni.  Air  ¥m^  QneiX^  &♦  rn&s.  Si  ^M 


11SR97  Hadonsl  Directory  of  Syrvival  Radio 
Ft^uendefl  by  Tom  Kneiui  K2AES  Hajid>  and 
ecBidse  ceferefltx  guide  to  high  intrreKt  conmuitca- 
tiotis  frequent;  ie5  nquifed  by  MurvivulL^ts-  $8.^ 

1 1SM  11  Scanner  Modification  Handbook, 
Vol.  1  by  BiU  Creek  provides  saaightforwaid  sicp- 
by-ste^lt  mfiniciions  for  e^ipaiKJini;  the  operating 
^fiibi!ities  of  VHF  scanners.  $17.95 

HEEOG  Quide  to  Embassy  Espionage 
CommunicfllJorts  by  Tom  Kiumd  K2A£S  Can- 
did laniJ  proiiin]^  examination  of  worldwide  em- 
Im^^y  and  (aUeged)  catpionage  eommunicationii 
lyiirems  and  Kiwof1(&.  $]4K9S 

15093  t9S3  Shortwave  Directory  (Sth  Ed.) 
irr  Sctr  Crmt  ttiensi^ely  rrvised,  die  ne»  1993 
Sboftvtrave  Director>  is  ilie  ccmuimnate  DXer** 
bible  for  the  first  30  Mill  of  radio  ^peamm,  m- 
cltidLng  up-hMlate  and  acoiraien  SZL95 

20NO@3  Vintage  Radio  1887-1929  by  Mitrgim 
E,  McMahon  The  aixhomati^e  nefetcnoe  book  for 
httlpriaas  ud  colkcton-  SS^95 

20^^94  A  Filch  or  Itw  Sivltch,  1936-1950  by 
Morgan  E.  McMahon  Di<;covec  the  faa-growing 
hobby  of  r:ulLo  colkctinn^  $8.95 

07R26  World  Wide  AaronatiUcal  Comirtuni- 
CStions  by  RitbtrJ  E.  Evofis  AircMft/'Air  Tiaffic 
ConlToL  AircrafiX^otnpany  Operujons,  Avraiion 
Weather  BTojiicasis.  AeronauEicjl  Flighi  Teats, 
Wotidwide  Military'  Air  Fotocs.  Aeio  Scorch  & 
Reicue,  Atro  L^w  EitfcTeemefii,  NASA  Flight 
Su|3pon,  Aero  Terms  &  Abbrevjuiioiis  and  Aero 
Tactical  Idencifter^.  $AM 

1 1T03  Scanner  Uodificatiofl  Kaniltwoic  Vol 
2  by  Bill  Ctwt  Has  «  if— a  cantpaiiian  to  Vol  L 
In  fact.  VoL  2  hjs  a  seaion  ihai  provides  improi««d 
apprnachc:!  and  updaloi!  icchniqocs  for  the  mads,  in 
Vol,  h  Thel^'s  18  new  excitinE  modifications  for 
populiiT  sconncrii.  $17*95 

D3R01  Wofid  Press  Services  Frequencies 
{RTTY)  New  5U1  Ed  A  coTT^vcherisive  manuiJ 
oovcnng  tadmtclftjpe  Aews  moniiorin^^^^ — contain^ 
all  infoitniiiort — ajktenna.  receiving,  terminal 
units^  ptu^  three  eKtemive  frequency  lkst£.  SS.95 


SOFTWARE 


04MM  GGTl  Horse  Tutor  Fnm  hegimEf  to  Ex- 
tia  class  in  ezfy  scjf-fsased  ksaofiSs^  Code  speeds  frots 
1  lo  over  100  words  per  minule.  Standard  or 
FintksucNih  mode.  Adpisabic  tone  fretiucncy,  Create 
your  m^n  dnili^,  (practice  or  actual  cxym?,  Exam?^  tx^n- 
fflrm  \Q  FCC  retjuiTemefiis,  5  t/4"  floppy  lor  IBM  PC, 
XT.  AT.  P^fl  or  compaiibles.  $19  JO 

04MS5  Advanced  Edition  S29.95 

20N021  Mo  Code  Hnn  RacQo  Educaoon  Fack- 
age  Cutopuief  S4>fiwarc  pacl^^-  Ijvbdea  compuio' 
aided  insiruL;tton  software  (IBM  compatibttl.  lOO 
pa^c  Ham  ft^Ktio  Handhooki  S2S,95 

20N022  Ham  Operator  Education  Package 
Compuici  software  coniiint  five  IBM  connpaiibk 
dificf  <riih  all  qiKSUom  (or  all  UQen%e  d3i.i,Ci.  pliis 
"iAcrv  Ac3iirmy~  code  ir^dao^  9)fiiAVE  Una  yLcS 
you  hum  0-20  wpra.  S2t-9S 

Lanze  Code  Programs— (Avniiil^to  on  s  tM"  diik.| 
tnexpcmive  i;omp]eie  ^lud;^  jguide  code  programs  for 
ItoUa  the  Cti4yi28  Commodbrcs  shkI  tlic  IBM  tcHnpai- 
bles,  Pno|iattis  include  updated  ¥€C  cfuc^iioaih  miilii' 
pie  chtwe  answ?^  fiXTnulaii.  schcmtiic  jn^mboK  di- 
JCnott^iod  amiilaied  i.  VE»  lampk  lesL 

IBMP^4           CoDiroatoir^an*  Frice 

Nov  we                EBMOI          COMOl  *I4J5 

Tech                    IBM03          COMm  Si4.95 

General                1BM03          COM03  S  14.95 

Advance             IBM04         COMOi  $19.95 

Eun  ( ;'b%  Pool )  IBM05         COM05  SI  9.95 

iBUOe,  QOMOfi  IBM/Commodore  Tech  No 
Code— Lanze  Code  Program  ContiiM  all  the 
audionzed  FCC  quesiion^  ^d  aeaiAcrs  used  rn  tc^mg 
fumjulas,  schentaric  s^imbo^ji,  dinjjnmi.'i;,  and  lijniple 
tcA  for  passing  die  new  T^hnidiao  No  Cods  license 
SM.95 

I6M97  Ameieur  Radio  Pan  97  Rules  Includes 
updaied.  revised  Cooun^^Kin's^  Rukv  Seftembet  JO, 
I9«9  5  l^i"  diifc  t&M  &^f^mtk  cmly.  S9.95 


VIS  Study  Cards  CumracL  ujy-u 

>tLi[e  Flijh  Cjrdsl 

wiTh  Key  Words 

UndcrliEtcd  Qu'u  on  back 

Fonnulas 

worked  DUE.  Sc 

hematic ;»  at  yotir 

fiftgert 

ip^.  Used 

SUCCESSFULLY  by  i^s  fi  tn  SI  I 

NOVICE 

VlSOl 

SII.95 

TECH 

V1S02 

tfl.95 

GENERAL 

V1S09 

9,95 

A0VANCH3 

V1SQ4 

15.95 

EXTHA 

V1SQ5 

1445 

ARRL BOOKS 


AFIigge  ARRL  1993  Handbook  {m\i  Ed.)  39 
chapcen,  featuring  2.  J  00  itblcs,  fiijurirs  ajid  chufis. 
Cmifnhauive.  well  CHXuuzed  and  aiTantabk.  S25.II0 

AR10a6-4  ARHL  Operating  Manu^  (4tti  Ed.)' 
InfcnnsiKB  on  bffar  to  make  die  best  use  or  jour 
xiAiar.  including:  imsbdfii  bomc  compulcrs. 
OSCAR.  VHIMJHF.  517  JO 

AR0194  Antenna  Compendium  Vol.  1  Matc- 
riiils  on  vetTJcals,  quads,  Eoups.  yugis.  mJuccil  size 
anysina.y  hiiluns.  Smith  diaru,  dlltemia  pollriu- 

ARSS45  Antenna  Compef^ium  VoL  2  Cov- 
en vcnicals,  yjgts^  <{UAdd,  rmditibind  and  bioat)- 
hwd  ix^tcim,  antenna  sckoMO.  SLUtt 

AR2626  Companion  Software  for  Antsnna 
Compendium  Vol.  2  5  1/4"  MS-DOS  Jluppy. 

maizes  W1FB-s  Anl^na  NoMMXifc  tff  Dmt 
O^ffK  WiFS  Get  dK  bc$t  perfotroance  out  of  un- 
crisOiBtve  wiic  aaahi  ami  voikaK  fiinld  tuncn 
BdSWR  brides.  $939 

AR0348  QRP  Nate  book  /?y  Oou^  Dt^Maw 
WIFB  Ptcsoils  CDtisiniciion  pmjccti^  for  due  QRP 
opcmfor.  $9J0 

AB4141  WtFB's  Deiign  Noletiooii  ^  Oiof 

OeMoM  WffB  Rlied  wwH  simple  pnskal  pmjfica 
ihai  Can  be  bush  unng  readilv  avatliblc  compo- 
ncnts  and  OHmrxHi  hand  tools.  SIO.OO' 

AR2200  Antenna  Impedance  RAatcKIng  by 
Wilff^d  N,  Caroa  Most  Cumprclwnsivc  book  Wfil- 
len  Cm  usinj;  Smith  Oi^uis  ni  solving  unpcdomccr 
nmchjn^  probEotis.  SISjOO 

ARMOS  Solid  St^te  Design  Good  faask  Mm- 
maaioiu  ciituit  dcsigini  aoil  app^iciticuis:  {kscfip- 
[ior»  of  receivers.,  tranvitiitcrs,  power  lupplin,  and 
icsi  cquiptTKni,  SIJLOO 

AR3t9:]  Weather  SateJlrte  Handbook  {4th 
Ed.)  by  Dr,  Rulph  Uu^^n  WdSOQT  Enpamlcd 
and  fe^ised  lo  nefka  today '^  wcailter-fu;  satcJIiic 
lotinnTney.  $3(1-00 

AR329d  Companion  Software  for  Weatl**- 
Sat^lJle  Handbook  5  m"  MS  DOS  RQpp^. 


AR3291  Now  You're  Talkirig!:  Discover  trie 
World  of  Nam  Radio^  Coven  evetyihing  you 
nrcJ  4D  knew  lo  caiD  your  fint  Amalcur  Radio  li- 
osix,  Morr  dun  a  s&jdy  qiude.  ihzi  boot  will  help 
you  ihcbct  equipment  for  your  ham  f»)ki  Saiion 
and  ciptain  biow  fo  set  it  tip — everylhing  ywi'U 
need  10  know  to  get  on  dse  air!  Sld.00 

AR329^  Yotir  Intr^uctfon  to  Morse  Code: 
Practrt^  CaS8*nes  Kic  inclutki^  tu^a  %  ininute 
ci^siettc  tapqs.  Prepare:;  ycHi  far  the  5  WPM  Nfprsc 
code  cKam  to  cam  ymir  Ndvice  yc^coK  or  add  higjli- 
ftc^ucocy  wwlduridc  comfnjoicatkmf  prjfile^  lu 
ywr  CDde^fnv  Tpd^nictan  liccalse-  SIO-OO 

AR0437  ARRL  Repeater  Directory  t992- 
t993  19.000+  liiuui^  with  digi^Kaier^,  t^andipEans, 
cress  (PL(TM)J  tone  chart,  freqiiency  coondinu- 
Wti,  ARRL  spccud  service  clute,  and  beacon  list- 
tngi  from  14  MMi  m  24GK2L  %6.m 

ARt033  The  OXCC  Cofnpanion  It*  Jim  K^isr- 
fimn  iCRIS  Spells  out  in  simple.  Mrmif  htforward 
Kmn  *f1Pat  yaa  iKfid  10  Ik  a  bimx^rfuJ  DXcr. 


AR135D  Log  Book— Spiral  %XS^ 

ARA341  Interference  Handbook  RF1  ^Teuih's. 
expencnce  in  sii^tvLng  iitt«flcrence  problemjr 

AR2197  ARRL  Data  Booli  ViJuaMe  a«l(o  the 
RF  design  engineer.  Ecc^tcian,  rggjao  amalctir,  and 

AR2&60  Transmission  Line  T^nsforinera 
(2nd  EdJ  fjy  l}r.  J^rry  Sevlck  W2FMt  Practical 
dcsij^ns  aod  specific  iiifarmaiitin  dn  cnnSiinictidn 
UCbniqyes  and  MUfices  of  mafi^taL  $20,00 

AR0410  Yagi  Antenna  Design  a  Him  ^mUo 
seiics  pnJished  and  cipjJKlcd  by  Dr.  Utwsoii, 
$15.00 

AR2171  Hints  end  Kfnks  Ideas  for  seiiin^  up 
your  gear  for  comfortable,  efficient  operation. 
SX.00 

AR31 69  DRP  Classics  CompilafiDn  of  ARRL 
publicatioiQ.  on  building  receiven.  trannnmen., 
cmQcetvcrs,  acccaMffies.  SlliW 


ANTENNAS 


Ot  A70  Practical  Antenna  Handbook 

i^  J^Mph  J  Carr  Daifjl,  buUd,  inoddy^  and  in- 

mill  your  own  ■iitGma&.  $11^ 

0OM1O8  The  Easy  W]re  Antenna  Handbook 
by  Dffve  fnfiram  K4TWJ.  Gives  you  alt  of  I  he 
reedci  dimcnslafls  for  a  M\  nui^  of  easy  to  build 
tod  cRct  "iky  wnEs.~  ^M 


UHF/VHF/PACKET\ 

OdV11  The  Basic  Guide  to  VHF;UHF  Hem 
nadio  tiy  f^tmf  Af ,  S^U  Ptovkfei  a  firsi  rate  in* 
IfTHJactian  w  liE  2.6  and  1-25  mdcT  tunlf  as  well 
af  l3,JJ,«d70tiiL56^ 

20ND19  U.S.  Repeatftr  Uapbook  6v  Witliam 
Stttilh  N6^fQS  The  Guide  fur  Liavrlinj^  radici  ania- 
teurs.  $9M 


lOA34f  AH  About  Verticle  Antennas 

by  WiUmn  OfT  CornpirhciuJvc  cO'Vcn^e  Gf  ania.- 

10A345  Beam  Antenna  Handt>ook 
by  Wiiiiam  Orr  ntki  Suuiri  CowaiL  Evcrythinji  you 
need  lo  kjww  aboui  beain  design,  coostmciUft,  and 
c)pe»uonL  $LL#S 


flSROa  RTTY  Today  by  Dave  Ingram  K4rWJ 
MoiA  compfth^osivt  KTTY'  fukie  cter  puNialied 
S»3ft 

0iP22'2  The  Packet  Radio  Handbook  {2nd 
&1*J  byJoimtfrnn  L.  Maya  KRXT  "—the  ticfinitivc 
guide  tci  amateur  packet  operalion_'* — Gwyn  Reedy 
WIDEzL  Only  $110(1 


BOOKS  FOR  BEGINNERS 


02D42  Digital  Novice  hyJim  Gruhbn  Geared  io 
fmkc  you  a  nwre  knowJcduahlq  piailicipanu$8.50 

QtAB7  Shortwave  Llatener^s  Antenna 
H^dtMTOk  Piim^  ao^nna  ilieoiy.  $U.95 

0SC25  Bask  A.C.  CIrctvts  A  step-^-sKfi  a^ 
ptmdh  fof  i]K  tc£,innif^  moJchi.  S243Q 

05ES1  0ne  Evenings  Electronic  Prq)ecls 
Easy  ifKXpcunivc  imc  evening  project v  SS.95 

2QN018  Technician  Class  Uoense  Mantial: 
liiW  Ho^Code  hy  Gufiktn  SVt&i  This  ti(wk  covcra 
cvervthinf  yuu  need  IQ  bccixnc  a  TectinioaD  C^ass 
HanL  Every  qu^dm  and  mswcr  on  ihc  cxazniiia' 
tkni  B  found  in  ihs  tine  boolL  FCC  Form  610  a^ 
lilicaticKL  S9-9S 

20N0S2  The  Wondedut  Worid  of  Ham  Ra- 
dio hy  Richard  Skolnik,  KB4LCS  Simple,  c\aa. 
;Lnd  fun.  Introduces  young  people  lo  umaleur radio. 
S7M 


2QN100  Electronics  Build  and  Leam  (2nd 
Ed.)  tiy  HA  Pertfaid  Cambini^^i  throiy  md  pfUt^iicc 
so  thai  yuu  c^n  "^'Ic^LlTk  by  dgmj^"  $[l.Stil 

20N099  DigftaJ  Electronics  Projects  for  8e- 
girtners  by  Ohvji  &^^hop  Cuntai^s  12  diEicjl  eJec- 
titifiics  pfojeos  suiiabk  for  the  beeitEier  lO  iMikl 
«idL  the  tnioiiDum  of  Mpnpmcm.  SLISI^ 

AR2a73  Novice  Antenna  Motetiook  A  hepn^ 
ners  guide  to  tisy  and  effective  antenna?;  and 
tunen  you  can  buikL  S9c0 

AR2a71  WlFB's  Help  for  New  Hirtis  by 
DoMf  DeMam>  WtFB  Campiias  for  the  newcornc 
Put  logechcrafatkHi  arid  ^ct  cm  the  air.  SIO.OO 


AR223e  Fir^t  Slepfi  in  Radio  by  Daufi  DfMaw 
WiFB  Scfics  of  gyjaniclcji,  SS.OO 


ARRL  License  Manuals  Compleic  FCC  ques- 
tion poob  with  anst^ers. 

Aa2375  Tect^ician  Class  S6j00 

AA2383  Gen«raf  Class  Se.OO 

ABO  t  S6  A  dvBTiced  Ctass  $8.00 

AR2391  &cUb  Class  »8^ 

AFt3ia5  The  Satelliie  Experimenter's  Hand- 
book, (2nd  Ed.)  by  Mimm  Duvid^iff  KlUHC  Ek- 
pandcd!  3rtd  revised,  focusing  (mi  :iaiellite;A  buill  by 
and  fur  Efie  iniemaiionaJ  ladia  amateur  contmufilty. 
SZIMK» 

AR2456  FCC  Rute  Book  (ith  £d.)  a  mm  fv 
every  aatvc  ta^ao  amaieur.  S^.QO 

AR2D^  Your  Gateway  to  Packet  Radio 
(2nd  Ed.)'  Tells  every  Ehin^  you  need  to  kfiow 
aiK)ut  ihiii  popular  new  mode.  $12j00 

AR2S98  Space  Almana<^  by  Amhony  N.  C\a^Hs 
K3KXK  kaxm  oe^^  ivwa  spxCr  SJOuOO 


AR2l0d  Satellite  Anthology  The  Ltest  infur- 
nuiion  on  OSCAK5  9  ihnxi}^  B  as  well  as  the  RS 
saleltiiKi^  die  ti^  of  dtgiial  nxxfcs,  track.Eng  antcii' 
nast,  RCDAK«  ittiiaocantpuUf  ^  aod  mcNt!  S5jOO 

AR20e3  Complete  DX^er  (2nd  Ed.}  by  Bob 
Uiekff  WVKNt  LMm  Ik»w  to  hunt  DX  and  oboun 
hanj-to-fct  QSLeaids.  SI  LOO 

AR2065  ARRL  Antenna  Book  i 

The  new  16th  tkliiiisn  rcpfocms  ihe  b^and  most 
h^y  le^anied  mfortdaJion  on  MKuna  Aaidaincn- 
tib.  trxismi^sian  Hos,  doign^  and  tixuvudkn  of 
wm  toidifiai^  S2iUi 

AR3293  Morse  Qodftr  Ttie  E^senti^l  Lan- 
guage by  L  Peisr  Carnm  Jr.  W^Dhl'  Expanded 
and  n:vi^(i  m  il:i  2nd  edition.  How  10  handle  dis- 
tress calls  heard  not  only  on  the  hamh^mis  but  m 
tnajiraoe  aod  atrnafr  fRqtKfid^..  S4jOO 


«•    CODE  TAPES 


73T05  "Genesis"   55,95 

5  wpm—This  beginning  tape,  1J^^  you  thn;njgh 

the  26  icilers,  10  ftumbers^  and  necesary  punc- 

luaiioft,  cocn|ilae  with  pfvlke  cirery  ucp  of  the 

way^ 


73T06  The  Slidder  $S^ 
6+  ttfiis  This  is  the  practice  i^k  for  ihose  ivho  sur- 
vived the  5  wpm  tape,  md  h's  al!A>  the  iape  for  the 
Novi^re  aixl  Tc[;hni(;ian  liL'eji.s£^.  Ir  i^  uumprised  of 
tKK  sglid  hour  of  codir-  Qunnurtefs  arc  ^  at  1J  wpm 
aod  placed  at  5  wpm. 


73T13  "Back  Breaker-^   S5.95 
l^+  wpm — Code  groups  ij^^in.  at  a  brisk  13+ 
wppi  30  you'll  be  really  ai  esse  whoi  you  sit  down 
in  fttMA  of  a  steely -eyed  volunlcer  ciiazraocr  wbd 
coTGi  soidii^  you  plaia  iaiigiragf  code  at  only  13 

73T20  "Courageous"  S5.9S 
W+  wpin  Ctmmraiuijtioris!  Ok^y^  the  cfiullengc  of 
code  is  whjtS  gotten  yuu  this  fir,  i^io  don't  qjit 
now.  Gu  fdf  Ihc  extra  claa»  license.  We  send  Ihe 
code  f  2ser  ihan  20  per. 


WAYNE'S  PICKS 


SSS75d  Warnin^I  The  Electriblty  Around 
You  Mey  Be  Hazardous  To  Your  Heailti  by 
Eikn  Su^KifHutn  An  invaluable  ^ui<k  to  dK  risks  of 
Fkctmina^edc  fields  and  steps  ycu  can  take  in 
pnxcia  ycHtfself  and  your  family.  JIIjOO 

HD66751  OumtHng  Us  Dowrn  The  Hidden 
Curriculum  of  Compulsory  Schooling  by 
John  GaJtti   If  ypv  ^jpycd  "Declare  War",  yuu 'II 


enjoy  this  also.  A  Wayne  Green  rcconunendcd 
n!:adin|;.  $9.95 


"We  The  People"  Declare  Warf  On  Our 
Loosy  Government  by  Wayne  Green  A  ^mtf 
read"  for  erery  Amen  can  tiK- 
payer.  Solurions  i^  every  problem  facing  our 
government  loday.  SL2.95 


r 
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Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mait»  tele  phone,  or  fax.  All  pa)Tnents  are  to  be  in     | 
US  funds.  Allow  3  weeks  for  delivery,  ■ 


Jtem 


Titre 


Qty- 


Price 


Total 


SHIPPING 

SHIPPING  TOTAL 

AJI  or^fers  add  $5,00  shlpptiig^ 
U.S.  orders  shipped  UPS,  (Alaska  Jb  Hawaii  shipped  vfs  marL) 
Afrmftil  to  Canada  and  all  overseas  orders  FOB  Petertiorough^  NH, 
Make  checks  payable  to  "Unoie  Wayne's  3ookshGlV 


Name 
street 

City  _ 


State 


Zip 


TOTALS  — — 

Q  AE         Q  MC 
Card  # 


QVISA 


CKheck/Money  Order 


Expiration  Date 


L 


Telephone:  (603)  924-41 96     (800)  234-8458 

FAX:  (603)  924-8613 
Mail:  Uncle  Wayne's  Bookshelf,  70  Route  202N, 
Peterborough,  NH  03458 


UWDGOS 
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Ham 


Kumber  23  on  your  Feedback  card 


»;i 


M  OUTPUT 


Why  We  Were  Not  at  Dayton 

As  I  wrtte  l!iis,  the  Dayton  Hamven- 
fion  15  a  week  ahead.  When  you  read 
this,  the  Hamvention  will  be  six  weeks 
in  the  past.  (Kinda'  like  tfme  travel; 
isn't  It?)  i  can  assume  ttiat  ttiam  are 
several  thousand  of  yoia  who  took  note 
that,  for  the  first  time  in  almost  30 
years,  73  dkj  not  have  a  booth  at  Day-- 
ton.  Wayne  and  1  were  t>olh  there — 
Wiyne  to  give  Ns  annyaJ  forum,  me  lo 
walk  around  and  bother  people— but 
we  did  not  have  a  display  booth  as 
weVe  always  had> 

I  hope  ttiose  wfio  renew  their  sub- 
scriptions at  Dayton  every  year  were 
able  to  find  one  of  the  several  thou- 
sand fliers  we  printed,  offering  the 
same  deal  that  we  would  have  offered 
in  person,  (if  not.  jyst  send  your 
l-lamvention  ticket  stub,  along  with 
your  renewal  and  $15,  lo:  73  Amateur 
Radio  roda)^Dayton  Subscription,  70 
Route  202  North.  Peterborough  NH 
09^.  Do  not  send  it  to  the  regular 
iOfiewai  address.) 

Many  of  you  are  probably  curious 
as  to  why  we  decided  to  bypass 
Dayton  Unis  year.  Thefe  are  two  main 
feasans. 

Reason  #1 

We  do  not  go  to  hamfests  to  make 
a  direct  profit.  In  fact,  if  you  iook  at 
what  it  costs  lo  attend  a  show,  oom* 
pared  to  the  actual  doliais  we  lake  in. 
you'd  think  that  we  lose  a  lot  of  money 
at  every  show  we  attend.  Added  to  the 
cost  of  txx>th  rental.  aJr  fare,  hotel  and 
meals,  is  the  hidden  cost  of  lost  rev- 
enue. 73  is  a  pretty  tight  ship.  We 
don't  have  enough  slafi  to  send  to  as 
many  hamfests  as  we'd  like.  When  I'm 
traveling  lo  and  from  a  hamfest  I'm 
not  in  the  offfce  and  that  can  cost  the 
company  money  in  lost  productivity. 
Even  more  imporlant,  every  day  that 
an  ad  sales  mp  is  not  in  the  office  is  a 
dlay  of  lost  sales.  I  wish  I  could  hire  a 
few  people  to  do  nothirvg  but  travel  to 
a  different  hamfest  every  weekend, 
t>ut  1  can't. 

Every  day  spent  out  ot  the  office  is 
a  trade-off.  Where  Itie  money  sperti  on 
hamfests  does  pay  off  is  in  advertising 
dollars  and  public  relations.  Just  being 
at  the  show  puts  us  In  front  of  sub- 
schbers  and  potential  subscribers. 
This  ts  good  PR.  Where  the  l?ig  money 
comes  In  is  in  advertising  revenue. 
IHannfests  are  an  opportunity  to  gel 
face-to-tace  with  our  advertisers — to 
thank  the  ones  who  are  regular  adver- 
tisers, and  to  by  lid  a  relationshrp  with 
those  who  aren't,  in  the  hopes  that 
they  someday  will  become  advertising 
dents.  We  sperKl  a  kJt  o*  time  on  the 
floor  of  the  convention,  just  saying  Tir 
to  our  advertisers  (and  non-adveitls- 
ers)p  We  also  work  after  the  hamfest 
dos^  its  doors  for  the  night,  going  to 
dinner  with  potential  advertisers,  work- 
ing out  special  promotions,  or  just  so- 
cializing. Working  a  hamfest  is  usually 
at  least  a  12 -hour  day  (and  most  of 
that  is  on  your  leet).  but  it  pays  oft. 
Signing  a  single  advertiser  to  a  12- 
rrK>nth  contmct  for  a  single  page  pays 
for  the  expenses  of  attending  five 
hamfests. 

The  problem  wi&i  Dayton  is  ttiat  it  Is 
so  big  that  we  don't  gat  to  spend  any 
time  with  our  advertisers,  ft  Is  so 
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crowded  that  we  don't  have  a  chance 
to  realty  talk  to  those  who  stop  by  the 
booth.  All  we  can  do  is  take  their  morh 
ey  and  then  say,  "Next,  please.* 

Dayton  is  ao  expensive  to  attend 
that  there  is  no  way  we  can  make 
back  the  cost-  Even  though  we  seH  at 
least  10  times  the  number  of  subscrip- 
tions we  sell  at  any  other  hamfest,  that 
revenue  doesn't  even  come  dose  to 
offsetting  the  enonnous  expense  of  at- 
tending. For  what  it  costs  to  attend  the 
Dayton  HamventEon,  I  can  attend  five 
or  six  other  shows,  which  is  a  much 
smad:er  way  to  spend  an  already  t^t 
txidget. 

Reason  #2 

The  other  reason  we  finafly  stopped 
throwing  rrroney  down  the  Dayton  hoie 
ts  thai  the  Hamvenlk>n  is,  in  my  not- 
so-humble  opinion  (as  well  as  the 
opinions  of  many  members  of  the  am- 
ateur radio  business  oommunity).  the 
absolute  worst-run  hamfest  of  the 
year.  Somewhere  alor^  the  line,  the 
Dayton  Hamvention  became  a  busi- 
ness—a big  business — and  yet  it  Is 
still  mar^ged  as  if  it  were  a  k>cal  dub 
event. 

The  price  of  a  booth  at  Dayton  Is 
over  twice  the  price  of  a  booth  at  most 
major  hamfests.  What  do  you  get  for 
this  overtynnflated  price?  Not  much! 
You  ge!  to  wait  amurxj  for  tiours  while 
the  contents  of  your  booth  are  deliv- 
ered. You  get  to  pay  extra  for  such  ba- 
sics as  a  table  s^rt.  Yoti  get  to  spend 
hours  hunting  down  someone  who  can 
answer  the  most  tjasfc  o1  questions. 
You  get  to  spend  the  nigh*  at  a  hotel 
that  is  probably  at  least  a  30-minutB 
dflve  from  the  convention.  You  get  to 
^)erKJ  three  days  in  a  dirty,  smelly  and 
hot  txjifding  that  is  nowhere  near  targe 
enough  to  hold  the  number  of  attten- 
dees  and  exhibitors  (every  year  i  won- 
der where  Dayton's  fire  marshal  is). 
You  get  to  pay  extra  to  staff  your  booth 
with  enough  people  to  pjoperiy  mn  it. 
You  get  to  wait  again  on  Sunday  for 
the  contents  of  your  booth  to  be 
"checked-in"  before  you  can  leave.  In 
Short,  after  putting  over  a  thousand 
dollars  into  the  Hamvention  coffers 
(and  thousands  more  Into  the  local 
economy),  you  get  treated  like  your 
business  isn't  important  The  attitude 
is,  ""we  don't  care  if  you're  here  or  not. 
because  well  still  meke  got>s  of  nrx>n- 
ey  without  your  business."* 

Speaking  of  nM>ney,  Tve  often  won- 
dered where  all  that  money  goes* 
There  are  657  exhibitor  spaces  at 
Dayton.  Each  one  of  those  spaces 
costs  at  least  $425.  For  some  strange 
reason.  Dayton  is  the  only  pface  I 
krrow  of  where  a  second  booth  space 
costs  mofB  than  the  first.  For  the  sake 
of  simplicity,  lers  say  every  booth  sold 
for  the  single  booth  price.  That's 
5279,225  just  for  the  inside  tjooths. 
There  are  roughly  4,350  Ilea  marlcet 
spaces,  each  selling  for  between  $30 
and  $50  each.  Lef  s  split  the  difference 
and  say  the  average  space  goes  tor 
$40.  Thafs  another  $174,000.  Each 
one  of  those  spaces  has  at  least  one 
person,  and  that's  an  additional  $11 
each.  Add  another  $47,650.  Paid  at- 
tendance has  been  over  30,000  for 
several  years,  but  iefs  use  that  as  a 

Continued  on  page  6  f 

1993 


H^  Number  2 

Propagation 


Number  29  on  your  Feedback  card 


Jim  Gray  W1XU 

2t0  East  Chateau  Cirde 

Payson  AZ  B5541 

The  HP  bands  this  month  are  ex- 
pected to  provide  a  mixed  bag  of  condi- 
tions. The  summer  soistice  occurs  while 
the  sonspots  continue  their  steady  de- 
clinet  as  evidenced  by  the  Solar  Rux 
data  gpven  by  WWV  at  18  minutes  past 
each  hour. 

You  may  expect  the  best  days  (G) 
on  the  5th,  10th,  iSlh.  and  30th  .  .  . 
give  or  take  a  day  or  two.  The  worst 
days  (VP)  are  likely  to  occur  on  the 
days  from  the  2ist  to  the  27th.  when 
oorxJitions  are  very  tikely  to  tie  vioienUy 
disturbed  with  active  to  storm  condi- 
tions taking  p^ace  In  earth's  magnetic 
fieW.  Signal  absorption  levels  are  likely 
to  be  very  high  and  DX  poor  to  nonexis^ 
tent  A  fuO  eclipse  ol  the  moon  will  oc- 
cur on  June  4th. 

During  the  period  between  the  21st 
and  27th  you  may  also  expect  some  vi- 
olent weather  and  other  geophysical 
phemonena.  Be  aware  of  the 
possibility  of  a  hurricane  about 
that  time.  There  may  also  be 
some  possible  earthquakes  and 
■^k^ank:  eruptions  around  those 
dales.  Although  such  a  report  is 
specylattve  in  the  extreme,  keep 
a  sharp  lookout  and  let  me  know 
what  you  e^^rience  at  your  k>- 
cation.  The  first  day  of  June  is 
also  likely  to  be  very  poor  (VP) 
to  poor  (P),  but  conditions  will 
fBpidty  improve. 

On  Good  days  and  even  Fair 
days  you  will  find  tO  and  12 
meters  opening  out  to  1 ,000* 
1  tSOO  miles,  with  very  high  sig- 
nal strengths  and  rapid  fades, 
due  to  sporadic  E* layer  k>niza- 
don.  Oft  15  and  17  meters,  you 
will  find  trans*equatorial  DX  on 
Good  days  with  occasional 
openings  on  east-west  paths 
peaking  during  the  afternoon 
hours  at  your  location.  Remem- 
ber, DX  travels  westward  with 
the  sun.  The  20  m&ter  band  is 
likely  to  be  the  best  DX  band 
during  June,  with  strong  condi- 
tions on  Good  days  to  most 
parts  of  the  world.  Earty  morning 
and  late  afternoori  houfs  are 
particularly  favorable  for  DX, 
and  you  <^n  expect  strort  skip  to 
be  strong  out  to  500  miles  or  so 
during  the  daylight  hours.  The 
30  and  40  meter  bands  wiir  give 


Jim  Gray  WIXU 

you  excellent  DX  opportunities  during 
the  evening,  nighttime  and  eariy  morn- 
ing hours  on  Good  days,  subject  to 
thunderstorm  ORN  (whk;h  certainly  can 
dampen  your  enthusiasm).  Short  skip 
will  also  be  good  on  this  band,  often  as 
far  as  2.DCX)  mlies  at  night.  Mkjnight  DX 
to  Europe  and  dawn  DX  to  the  Orient 
can  be  expected  on  good  days.  In  gen- 
eral, 160  and  30  meters  aje  not  amsld- 
ered  to  be  good  bands  during  daylight 
hours  due  to  excessive  absorption  of 
signals.  Occasional  DX  openings  may 
be  encountered  on  panicularly  favor- 
able nights,  peaking  toward  sunrise,  but 
high  roise  levels  will  tend  to  be  discour- 
aging in  the  presence  of  strong  weather 
fronts  (see  Poor  and  Very  Poor  days). 

Predictions  and  forecasts  are  both 
an  art  and  a  science,  so  your  scribe  can 
be  very  wrong  or  very  rig  hi  on  occa- 
sion, tHit  I'm  generally  "on  the  money,* 
so  please  let  me  know  how  these  fore- 
casts work  for  you.  See  you  next  month 
...WIXU 
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■The  FT-416  comes  in  black  -  or  gray! 


"New  sculpted  design,  built-in  VOX. 

back-lit  DTMF  pad,  Yaesu's 

"Straight  A's"!  Wow!" 

"Yaesu  did  it  again!" 


FT-416/816 

2-Meter/70crn  Handheld 
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i  great  design  "form  follows 
function  "  Only  then  does  breakthrough 
design  evolve.  Our  new  generation  of  HTs 
exemplifies  this  \vith  the  exciting  PT-416, 

An  industry  first,  a  choice  of  colors  - 
traditional  black  or  new-age  gray,  and  a     '< 
d>*namjc  ergonomicall>*  sculpted  case  that 
fits  your  palm  like  a  frienrfs  handshake  are 
onl>'  the  beginning.  New  ridged  Control 
Knobs  with  numbered  VOL  insure  perfect 
tuning.  And,  there's  a  new  moldtrd  PTT 
with  functions  so  perfectly  aligned  th^ 
respond  to  the  slightest  thumb  flex. 

Packed  with  features,  the  FT-416  has 
built-in  VOX  four-w^ay  scan,  the  largest, 
^^rightest  DTMF  key  pad  in  its  class  and 
Yaesu's  famous  '^Straight  A's":  ATS  - 
Automatic  Tone  Search,  ATT  -  Advanced 
Track  Tuning,  ABS  -  Automatic  Battery 
Saver  and  APO  -  Automatic  Power  Off 
Andp  Power  Output  up  to  5  Watts. 
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•  Frequency  Coverage 
R-416:13l>174MKzRX 

140-150  MHz  TX 
FT-816:43O-4S0  MHz  RX/TX 

•  41  Memories  (Odd  spfits  on 
any  channel) 

•  4  TX  Power  Levete 
w/FNB-25  2.0, 1.5,  1.0.  0.5W 
w/n\fB-27  5.0,3.0, 1.5,0.5W 

•  CTCSS  Encode/Decode 

•  ATS,  Autonfiatic  Tone  Search 

•  ATT.  Advanced  Track  Tuning 

•  ABS,  Automatic  Battery  Saver 

•  APO,  Automatic  Power  Off 

•  Direct  12V  DC  Input  {5  Watts 
Output)  5  Watts  w/FNB-27 
Battery 

•  Back-lrt  Keypad  and  Display 

•  DTMF  Paging  and  Coded 
SQuelcti 

•  Burlt-inVOX 

•  Acce^ories: 

Compatible  with  mos1 
FT-530  and  FT^4 15  Series 
accessories.  Selected  batteries 
in  gray. 


During  testing  amateurs  found  this 
newest  evolution  in  design  remarkably 
unique,  "You  have  to  try  it  to  believe  it!" 
they  said.  So  we  invite  you  to  do  just  that. 
Contact  your  Yaesu  dealer  today  and  find 
out  what  true  evolution  in  design  means 
to  you. 


FT-41 6  choice  of  black  or  gray 
FT-816  black  only 


Performance  without  compromise. 


©  1993  Yaesu  USA,  1721 D  Edwards  Road,  CefrilQS.  CA  90701  (310)  404-2700 
Spflcitlrjtions  Subject  to  change  without  HDt^c^  Specification  &  guaranteed  (jniy  witliin  amateur  bands.  Some  aucassorifli?  and/or  opiions.  are  atandard  m  certain  areas..  Checl(  wiiti  your  local  Yaesu  deafer  for  spetiitic  details 
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KENWOOD 


...pacBsetter  in  Amateur  Radio 
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Kenwood  unveils  the  world's  smallest  HF  transceiver 


HF  is  going  places— tiianks 
ttie  smallest  transceiver  of 
ing  high-perfofmanc€  com- 
whefB  convenience,  the 
ftiedom.  And  whettier  used 


to  Kenwood's  new  TS-50S, 
its  kind  in  the  world.  Provid- 
muniGations  with  go-any- 
TS-50S  is  your  passport  to 
fcr  mobile  operations  and 


DX*peditions,  or  in  a  fixed  installation,  this  rig  packs  a  powerful  punch.  Maximum  output 
is  100W,  and  there's  a  full  range  of  advanced  features— including  100  memory  channels, 
DOS  with  innovative  "fuzzy"  contraL  and  AlP  for  superior  dynamic  range  IF  shift  and 
CW  reverse  mode  help  reduce  interferencep  white  a  nosse  blanker  improves  clarity,  ftir 
user-friendly  operation  on  Hie  move,  there's  a  multi-function  microphone  and  powerful 
menu  system.  And  the  TS-50S  is  fully  equipped  for  split-frequency  operations.  Test  drive 
one  today. 


PQW^R 


PHQMES 


AT  TUNE 


AlP/ ATT 


KENWOOD 


HF  TRANSCeiVEn     TB^fiQ 


AlP 


A  VFO       SPLIT 


3L0^ 


I  U  D  n  n  n 

I    l.LU  LL  u 


\iHz 


flIT 

n  rt 

u  U  Wi 


nsp^ 

F^ " ' 

GH  Am 

*TTLJ1VE 


itMiiJiiiriiniiiUMI  r^f^Vl 


UBB 


^PHT 


i    A==B 


r^, 

/■}•' 


nrr^^^^iFaHiFT 


y^t^ 


mi  SCAN  CLO 


M.IM  M>V  M/V 


f/  >      3BB 


/  (CW 


I'" 


.* 


■^ 


KENWOOD  COMMUNICATIONS  CORPORATION 

AMATEUR  RADIO  PRODUCTS  GROUP  I 

P.O  QOyt,  Z2745,  2201  E  DofHrrguez  Street  I 

Long  Beaca  CA  90801  5745  t 

KENWOOD  ELECTRONICS  CANADA  )NC,  | 

feOTO  f^^srel  Read  W^ssissayga.  I 

Ofita  r*0  Canada  L5T  1 S6  ♦ 


93^ARD-0599 


